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PREl  ACE    TO   THE    .SIXTH    EmTlOX 

Althoigh  many  aJditious  have  bcf^n  inado  to 
and  minor  alterations  offocted  in  the  present 
edition,  this  book  still  retains  the  spirit,  form, 
and  size  ,c:iven  to  it  by  its  distinguished  Author. 
Th<'  ehit'f  alterations  in  the  new  edition  relate 
to  glands  of  internal  seeretion,  to  the  lymphatic 
system,  to  the  anatomy  c>f  the  abdomen,  and  to 
new  facts  -which  ha\e  been  discovered  by  the 
use  of  X-rays  in  examining  the  human  body. 
Thirty-tive  nrw  illustrations  ha\e  been  intro- 
duced, many  of  them  in  colour.  In  preparing 
new  figures  and  in  revising  the  text  the  EZditor 
lias  been  assisted  by  Dr.   S.  J.  A.   locale. 

Arthur  Keith. 
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PREFACJ-:    TO    TH1-:    FIH8T    KDITIOX 


Applied  Anakimy  has,  I  iiiiagiiif.  a  t%v<ifuld  func- 
tion. On  the  one  hand  it  serves  to  ^i\e  a 
precise  basis  to  those  incidents  and  i»r<'cediir»'S  in 
priH'tiee  that  more  especially  invohe  anatomical 
know  li'd^ff  ;  on  the  otlier  hand  it  endues  tlu'  dull 
items  of  that  knowh-dge  with  meaning  and  interest 
by  tiie  aid  of  illustrations  drawn  from  common 
medical  and  surgical  experit/ncr.  In  this  latter 
aspect  it  liears  somewhat  the  same  rt-latiim  to 
Systematic  Anatomy  tliat  a  series  of  experiments 
in  Piiysics  'oears  to  a  treatise  d'/alinij  with  the 
bare   data   of   that   science. 

The  student  of  Human  Anatomy  has  often  a 
nebulous  notion  that  what  he  is  learning  will 
sometime  prove  of  service  to  him  ;  and  may  be 
conscious  also  that  the  study  is  a  valuabhj,  if 
somewhat  unexciting,  mental  'xercise.  Beyond 
these  impressions  he  must  regard  his  efforts  as 
concprn(>d  merely  in  the  accumidation  of  a  number 
of  hard,  unassimilable  facts.  It  should  be  one 
object  of_  Ai)pli<'d  Anatoniy  to  invest  these  facts 
with  the  interest  derived  from  an  association  with 
the  circumstances  of  dail\  life:  it  sIkjuUI  make 
the  dry  bones  li\e. 

It  must  be  owned  also  thai  all  details  in 
Anatomy  have  not  the  same  practical  \alue.  and 
that  the  memory  of  jnany  of  them  may  fade  with- 
out loss  to  the  competency  of  the  practitioner  in 
medicine  or  surgery.  It  sl'ould  be  one  other 
ol)ject,  therefor*',  of  a  Ijook  having  such  a  juirpose 
as  the  present,  to  assist  the  student  in  judging 
of  the   comparative    value    of   the   matt^T   lie    lias 
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learnt ;  and  sliould  help  hiui,  when  his  reolle'ction 
of  anatomical  facts  grows  dim,  to  encourage  the 
survival  of   the   fittest. 

In  writing  tiiis  iiuuuial  I  have  endeavoured,  so 
far  as  the  spacr  at  mv  command  would  permit 
to  carry  out  the  olgects  above  described  :  and 
while  I  b'-licve  that  the  chief  matt.-rs  usually  di'alt 
witli  in  works  on  Surgical  Anatomy  have  not  oerii 
n."  lected,  I  have  nevertheless  tried  to  make  the 
prmciple  of  the  book  the  principle  that  under- 
lies  Mr.   Hilton's  familiar  lectures  on   "  Kest  and 

''Thave  assuiiictl  that  i\u-  reader  has  some  know- 
ledMe  of  Human  Anatomy,  and  have  not  entered. 
,-xcept  in  a  tVw  instances,  into  any  detailed 
anatomical  descriptions.  The  bare  accounts,  tor 
example,  of  the  regions  concerned  in  Hernia  1 
have  left  to  thr  systematic  treatises,  and  ha/r 
dealt  onlv  with  tl  .  bearings  of  the  aiuitomy  ot  the 
parts  upon  the  circumstan' cs  of  practice,  ihe 
limits  of  space  have  compelled  me  to  omit  all 
those  parts  of  th>  -' Surgery  of  the  .\rterirs  thai 
deal  with  ligatui  .  collateral  circulation,  abnor 
nullities,  and  the  like.  This  omission  I  do  not 
r.>gret.  sinci'  those  subjects  are  fully  treated  not 
(mlv  in  works  on  operative  surgery,  but  also  in 
the'  manuals   of   general  anatomy.  _ 

The  book  is  intended  mainly  tor  the  use  ot 
students  pv.^paring  for  their  final  examination  in 
surgery.  I  hope,  however,  that  it  will  be  ot 
use  also  to  iiraetition.TS  whose  memory  of  their 
dissecting-room  work  is  growing  a  little  grey,  and 
who  would  wish  to  recall  such  anatomical  matters 
as  liave  the  most  direct  bejinng  upon  the  details 
of  practice,  ^loreover,  it  is  jiossibfi'  that  junior 
students  may  find  some  int(>rest  in  the  volume. 
and  mav  have  their  studies  rendered  more  in- 
telligent" by  learning  how  anatomy  is  concerned 
in   actual  dealing''  witli   disease. 
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rii  A  I'Ti:  i;    i 

THE    SCALP 

liiK  Holf  |»:iif«,  4-o\4>iiii;f  ||h>  v:iiiI|  oi  flio 
^kiill  may  hr.  divided  into  live  layci's  :  (1)  tin- 
skill,  (2)  till!  suhfutancdus  fatty  tissue,  (:})  th.' 
(.(•(•ipito-froiitalis  miisel.>  and  its  aponeurosis,  (f) 
the  subaponinirotic  connective  tissue,  and  C^  (he 
perieranuini.  It  is  convenient  to  eonsidi  r  tlir 
''•nn  "scalp"  ;,s  limited  to  thr  struelun-  fornird 
i'.'.Hie  union  of  th."  iirst  three  lavers  above  nanwd 
'  I'  1^.    1 ). 

I'll''   skin    ,,f   the   scalp    is   thicker   than   in   any 


'lli''i'    part    of    the    iiod\-.      j 


t    is    ill    all    parts    in 


iniafcly  adherent,    l)y   means  of   \\u^  siihcutanmus 
'l^s^l(^_  to  (he  aponeurosis  and   muscle   heiicath   it 
iiid,    trom   this  adhesion,    it    follows  (hat  (he  skin 
'iiov(>s  in  all  movements  of  that  muscle.     The  suh- 

iilaneous    (,issue    is,    lik<'   a    similar   (issue    in    the 

'   ijni,    admiral>ly   construelcd    to    resist   pr<'ssurc, 

i!!!::  conijiosed   of   a  multitude   of   fil.rous   I.;inds 

'lelusiiif,'  tat^lohules  in  more  or  h  ss  isohded  spaces 

I- If?.   1    h).     The  density  of  the  scalp  is  such,  (hat 
••<   surface   inflinnnat  i<,ns,   such   as  cutaneous  ery- 

l"'las,    it   is  unahlc   to   present    Ccxcejjt   in   a   \r'\\- 

iwlif^    ,!,,,. ,...\     !„..^    ^^j^^j,:^.^, ......     ;.      , 

.    Ilanimat  nns,  \  i/.  redness    ind  su, 


II    till 

im;. 


II      sueil 
le  ski  n 


THE    HEAD    AXn    NECK 


CllUp 


IS  i)ii.\i(|,Ml  with  a  oi-,.;i|  niiiiil.cr  df  srljacruiis 
.ylaiid-,  wliich  iiia,\  (Lxelop  into  rustic  tuiimurs  or 
u»iis,  such  c-y^ts  1. fill-;  iiiMiv  cniiiiiKin  iipdii  th  '  scalp 
than  111  aii,\  dthcr  pait  of  thr  l.ody.  JJcin^r  ^kin 
growths,   these  cNsfs,  cxcn  wh.-n   laiuv,   r<iiiaiii,  ex 


i'lg.    1.     UiajSram   sliowinjj    the    layers    of    the    scalp    and 
inemhranes  o<  the  brain  in  section. 

".Skill  :  'i. -^iilx'Ulaii.'oiis  tj—uc  wiili  hair  vnut-  .•mhI  \c<-,'1-.-  ,■  ,.i,i- 
rraiiiimi  ;  /.  <iiiiap>mcurul  ic  l,'i\,r:  ,,  )j.'|  icianiuin  :  ',  i.aririil 
'"""■:  ".  'lura  iiial,a  ;  /,.  ara.'liiiMi.i;  ,'.  ,.ia  niatcr;  //,,  corlcx  ; 
",■  '"  -utiiliiral  -pa.c  m  ai  a  I'arcliininan  liu,l\  iiroji'i-tiii"  within 
the  -upciiiir  liiiiuiii  uihnai  -iiiu~, 

cept  ill  rai'c  instances,  entirely  outside  the  apo- 
nourosi.s,  and  can  thercf<.rc  be  removed  without 
risk  of  openine;  up  the  ana  of  looso  connective 
tissui'  hetwecn  th<>  a)  neur.isi.s  and  tlio  peri- 
cia  II I II  II. 

There  being  no  fatty  tissue  in  anv  of  the  lavors 
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rChap. 


and 


f 
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TFIi:    SCAI.P  3 

lli.'it  cover  Uin  boiiv  v.nit 

layer,  it  l.appon     thu     .  ,'?'"  "^  ^'r  «>'''Cutan.M.,.s 

t.uirous  tissue  boiiff ']•;     n   I    '"^'  V^  V'  ^^'^  •'^^''h'I- 
stnictures  that  r"fos  '.•''•'      "'  '^''^'^  ^''"-'n.H 

iatty    tunuuus   ,.f    the    sc- di,    -V.''  '"''"°   ''''•iscia 

attachment  of  the  h  irs  e  I  ■'  T'-'  '"''^-  ^ho 
^%-  «tr..ns  that  fi;;r  'a,  :^  ;^li;^;^^,^-  th«  ^^^^" 
'•nlir,>  weight  of  the  h..  v  h  J  "^  ^"^^  ''■'"''•^'  ^h'- 
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a    ",,„.. .1,1   whose  h-.-     1    ^^'"^^    J'ccorils  the  case  of 
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the  (lit  (IclMlids  llpnii  the  actinli  of  tlir  ( ifcipitu- 
tiniilalis  iiiii-^cl.-.  Tliusc  wniimis  gapr  the  iimst 
lliaL  a)"'  iiiadr  aci'mss  llic  iiiiisclc  iImII',  and  that 
are  t  raiis\  fisr  l<.  lh<-  (.liicct  ion  ol"  its  til)!'<  s,  wliiif 
tliohi<'  show  th<j  least  separation  that  ijuul\e  the 
aponeui'osis  anil  are  inatle  in  an  antei'o-posterior 
tlireetioii.  The  nio'uility  of  the  sealp  is  more 
marked  in  tii*'  vounjj,  ttian  in  iht;  old.  A  ease 
reeorded  by  Aj^Mirw  ser\es  in  a  Strang*  degiee  to 
illustrate  t'liis  fa<'t  in  the  person  of  an  infant.  A 
midwiff  attending  a  woman  in  labour  mistook 
the  scalp  of  the  infant  for  the  memhraiu's,  and 
gashed  It  with  a  pair  of  scissors.  J^abour  iiains 
came  on  and  the  In^ad  was  protiudetl  tlirougli  the 
sealji  wound,  so  that  the  wh<>le  vault  of  the  skull 
was  peelrd  like  an  luange.  Th<-  scalp  being  firmly 
St  retclK'd  ovej'  the  hard  cranium  Ijeneath,  it  follows 
that  contusi'd  wounds  oft<'n  appear  as  cleanly  cut 
as  are  those  that  have  b<'<'n  nuide  i)y  an  incision. 
Such  wouiio  ma\  be  compai-ed  to  the  clean  cut 
that  ma\  be  made  in  a  kid  glove  when  it  is  tiglitly 
slr<'tehed  o\er  the  knuckh's  and  thos<;  parts  are 
shari>l\    rappcil. 

Th«'  scalp  is  extremely  vascular,  and  pr<'s<'nts 
thei'efore  a  gicat  resistance  t(j  sloughing  and  gan- 
grenous conditions.  J.arge  llajjs  of  a  lac<'raled 
stalp,  even  when  extmsixely  scpai'ated  and  almost 
cut  off  fioin  th<'  I'est  of  thr  head,_ar<;  moi'e  prone 
to  li\e  than  to  di*'.  A  like  ilap  of  skin,  srparatrd 
from  other  parts  of  the  surfair.  would  most  piob- 
ably  pcri^li  :  init  the  sealp  has  this  advantage,  that 
th<-  vessels  run  practically  in  the  skin  itself,  (>r 
aii",  at  least,  in  the  tissue  Ix'yond  th(>  aponeurosis 
(i-'ig.  I).  Thu^,  when  a  scalp  flap  is  torn  up.  it 
still  cari'ies  with  it  a  very  ciipious  1)1o(kI  supply. 
Iilei'ding  from  these  wounds  is  u-^ually  very  free, 
and  ofiiii  dillieult  io  arrest.  This_  ilei)ends  not 
so  much  upon  th<'  n\imlier  of  vess<'ls  in  the  ]iart  as 
upon  the  (l<'nsity  of  th(>  tissue  thnuigh  which  these 
\es'<els  riui.  tJie  a(]hereiUM>  of  tile  (juter  arterial 
wall  to  the  sealp  structure,  and  the  inaltility, 
thei'efor<',  of  the  art<'ry  to  retract    properly  when 
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Ions  hono,  tho  soparatiori  of  tlio  sfqiii'st I'lini  is 
attcncli'd  with  a  vigorous  poriostpal  growth  of 
new  hoiip,  whicli  jv^pairs  thn  p^ap  Ifft  nftor  <  he  re- 
iiioy.il  of  siicli  H('(i nostra.  In  necrosis  of  the  vai'lt 
of  the  skull,  however,  no  new  bone  is  foinnHl.  as 
a  I'ule,  and  the  pjap  icniain-;  unrepaiird.  'I'hf 
general  indisjiosition  of  tlic  perici-aniuni  to  form 
new  bone  in  other  circumstances  is  frequently 
illustrated. 

\lm4-4>*>^<'«.  in  the  seal')  region  may  b(i  situated 
(1)  above  the  aponeurosis,  (2)  betwt>en  the  apo- 
neurosis and  the  pei-icranium,  and  (.'?)  bene.Uh  thi^ 
jiei-icranium.  Abscesses  in  the  first  situation  must 
always  l)e  small  and  comi)aratively  insignificant, 
sin -e  th<'  density  4if  the  seal))  tissu.'  hei-e  is 
such  that  suppuration  can  only  extend  with  th(> 
gi-eatest  ditriejilty.  Su]-»purat  ion,  howev(M-,  in  the 
second  situation  (in  the  loose  tissue  beneath  the 
aponeui-osis)  mav  prove  very  serious.  The  laxity 
of  this  tissue  offers  every  inducemtmt  to  ihe  ali- 
scess  to  extend  when  once  pus  has  found  its  way 
between  the  aponeurosis  and  the  pei'icraniuni. 
Suppuration  in  this  area  may  undermin(>  tht^  en- 
tin^  scalp,  which  in  severe  and  uni-elieved  cases 
may  rest  upon  the  a})scess  beneath  as  upon  a  kind 
of  water-bed.  As  in  scalp  wounds,  the  aponeu- 
rosis is  often  di\ided,  and  as  suj-puialioii  may 
folldw  the  injui-x-.  it  will  iie  si'en  that  i]\o  <'hief 
danger  of  those  lesions  cepends  upon  the  spread- 
ing of  such  suppuration  to  the  area  of  lax  con- 
nective tissue  now  under  notice.  The  significam-e 
o"  a  small  amount  of  bare  bone  in  a  scalp  wound 
is  not  so  much  that  evils  will  happen  to  the  bone, 
biit^    that     tht>     ajioneurosis     jias     been  '    '    ' 

dividivl,     and    the    dano-oT-onQ    nvo.n    i^f 
opened 
ai'ea,    is 

oecipito-frontalis  muscle  and  its  aponeurosis,  and 
then  fore  the  most  dejiendiMit  places  thi'ough  which 
jMi",  can  be  exaeuafed  an'  situated  ab.n!?  a  liiK 
,i..,.,,..,  ,..,,,,,,1  ii..-  I...,.]   ,.   .....     ..    :.       •      r        j_    „ ! 

^  t :  ;t  '.*  :i    :  w ;: : :  i^i    I  lii'   I ;;".;:;,  r:  :; I ;  m  i. '  ;i ,";  ii ;.;    i  il    T  i'l  ul  T,  it  •  "  i  \  t 

the  eyebrow,  passing  at  the  sid*'  a  litll"  aliove  th* 


certainly 
and    the    dangeT-ous    area    of    the    scalp 
up.     Supi)uration,   when   it  occurs  in   this 
only    limited   by   the   attachments   of   the 
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zvuunia,  and  .■ndin.ti  Whind  nt  the  superior  curvvtl 
line  of  the  occipital  bono.  Tlio  scalp,  (.•von  ^^hcn 
..xtonsivolv  diss<>ctod  up  by  such  al)Scoss<'S  doos 
nnt  perish,  since  ib  carries,  as  above  explained,  its 
Mood  supply  ^viMA  it.  The  al.scess  is  often  very 
l,,w  to  close,  since  its  walls  arc  pr.^vented  froin 
nl.taining  perfect  rest  by  the  frequent  moyement 
,,f  the  epicranial  muscle.  To  mitigate  this  evil, 
and  to  ensure  closing  of  the  sinuses  in  obstinate 
, .ises  Mr.  Hilton  advises  that  the  whole  scalp  be 
firmly  secured  by  strapping,  so  that  the  movement 
,if  the  muscle  is  arrested.  _  . 

Abscesses  beneath  the  pericranium  must  he 
liinit.H'  to  one  bon<",  sinc(!  the  dippmg-in  (.f  the 
membrane  at  the  sutures  prevents  a  m..re  exten- 
sive spreading  of  the  suppuration. 

Ilii'iiiatoiiiiita.  <n  blood  tiimoiii^,  ot  the 
seal])  regi'va  occur  in  the  saiuo  localities  as  ab- 
scesses The  extravasation  of  blood  above  the  apo- 
neurosis must  be  of  a  limited  character  while  that 
beneath  it  nuiv  be  very  exttuisive.  It  fortunately 
happens,  how('ver,  that  the  cellular  tissue  between 
the  aponeurosis  and  the  pericranium  contains  but 
very  few  vessels,  and  hence  large  extravasations  in 
this  tissue  are  uncommon. 

Extravasations  of  blood  beneath  the  peri- 
cranium are  generally  termed  cephalhrematoniata, 
and  are  of  necessity  limited  to  one  bone.  They 
are  isuallv  congenital,  are  due  to  pressure  upon 
the  head  at  birth,  and  are  thus  most  commonly 
found  over  one  parietal  bone,  that  bone  Vieing 
proliablv  the  one  most  exposed  to  i)ressure.  Their 
urealer' frecpu'iu'v  in  male  children  may  <lep;'n(l 
upon  the  larger  size  of  the  head  in  the  male  foetus. 
Such  extravasations  in  early  life  are  encouraged 
by  the  laxity  of  the  pericranium,  and  by  the  soft- 
ness and  vascularity  of  the  subjacent  bone. 

In  the  t<>iii|>oi-:il  rrtfioii.or  the  region  corre- 
sjionding  to  the  temporal  muscle,  the  layers  of  soft 
p;nis  lM'{\ve<'n  the  skin  and  the  bono  are  somo- 
w.l.n.i  (liff<>rpnt  from  those  tliat  have  been  already 
d.seril)0(i  as  common  to  the  chief  parts  of  the  scalp. 
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lliriv  IS  a  iiuml  (l,.;,!  .,f  fat  in  tho  (.•inix.ral  fossa, 
and  uhni  tins  is  ahsoilnd  it  leads  to  more  or  less 
Vruuniunwii  of   the   zygoma   and   malar  boii,.,    and 
so   i^roducrs  1  ,..   projecting  ••(•li,'..k  bones"   of  tli<' 
emaciated.      1  he    temporal    muscle    abo\e    tho    zy- 
gnma    IS   covered    in    hy   a    very    dense    fascia,    the 
tempora     fascia,    which    is   attached   above    to   the 
^•Mnpora!  ridge  ..n  tho  frontal  and  parietal  bones, 
and  beloxv  to  the  zygomatic  arch.     The  unviebling 
"<•'"'(■    "f    this    fascia    is    well    illustrated    by    a 
case    recorded    by    Denonvilliers.     It   c.ncerned    a 
woman   who  had  fallen  ui  the  street,  and  was  ad- 
nu.t.d   into   hospital    with   a    deep   wound    in   the 
tempora     region.      A  i)iece  ,,f  bone  of  several  lines 
in    length    was   found    lo(,se   at    the   bottom   (<f   the 
woun.l,   and   was  r.Muoved.     After  its  removal   tho 
ringer  cou  d   be   passed   through   an   opening   with 
an    unyielding  border,   and  came   in  contact   with 
sum,'   .soft    substance   b,>yond.     The   case    was   con- 
■sider.'d    to    be    one    of    compound    fracture    of    the 
sq;  amous    bone     with    separathm    of    a    fragment 
and  ''M'-'sure  of  the  brain.     A  bystander,  however, 
noticed  that  the  boiK;  rem.n'ed  was  drv  and  whit(> 
and  a  nu.re  cu.mplete  examination  oif  the  wound 
•j-vea  ,d    the   fact   that  the   skull    was   uninjured, 
that  the   suppos.'d   hole   in   the  skull   was   merelv 
a  lacerfition  of  the  tenii)oral  fascia,  that  the  soft 
.natter  beyond  was  muscle  and  not  brain,  and  that 
tlieiiagnjent  removed  was  simply  a  piece  of  bone 
which    lying  on  the  ground,  had  be..n  driven  into 
tne  soft  parts  when  the  woman   fell 

Absces.ses  in  the  temporal  fossa  are  prevented 
l>.v  the  iascia  from  o|)ening  anywhere  above  the 
/ygoma,  and  are  encouraged  rather  to  spread  into 
tlie  i.teivgoidand  maxillary  regions  and  into  the  neek 

I  he  pericranium  in  the  temp.n-al  region  is 
much  more  adherent  to  the  bono  than  it  is  over 
the  rest  of  he  vaalt  and  subpericranial  extrava- 
sations of  blood  arc  therefore  practically  unknown 
m  this  part  of  tho  cranial  wall 

^     Ti-o|»|iiiiiii;r.     This    operation    is    freouentiv    i.er- 
'" '    '■'    '"*■    K'''njioral    regi,,,,    its   object    being 
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to  reach  oxtravasatioris  of  hlixid  from  tlit>  riiiddlr 
iiioningcal  artery.  This  artei-y  yrosscs  the  an- 
terior inferior  angle  of  the  ])arietal  Itone  at  a 
point  Ih  inches  hchind  the  external  angular  pro- 
cess of  the  frontal  bone,  and  l.\  inches  al)ove  the 
zygoma.  In  cutting  down  to  (>xpose  this  artery 
the  following  structui'es  are  met  with  in  or<ler  : 
(1)  The  skin:  (2)  branches  of  the  sui)erticial  teni- 
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Im)J.  2.     Points  to  trephine  for  micidle  meningeal  artery  and 

lateral  sinus. 


))oral  vessels  and  nerves,  ('A)  the  fascia  continufnl 
down  from  the  epicranial  aponeurosis;  (4)  the 
tem))oral  fnscia;  (5)  the  teniiJ(jral  niuscl'' ;  (6)  the 
de>p  temporal  vessels;  (7)  the  pericranium;  (8) 
the  anterior  inferior  angle  of  the  parietal  bone. 

Trephining  for  meningeal  httmorrhage  and 
cerebral  abscess. — At  the  anterior  inferior  angle 
of  the  parietal  bone  the  anterior  division  of  the 
middle  meningeal  artery  lies  with  its  companion 
veins  in  a  deep  groove  or  even  canal  in  the  bone. 
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A  fracture  of  tli."  Ikiiu',  wliich  is  coinpiirativcly 
tliiu  ill  the  region  i)t'  the  pterioii,  is  apt  to  iii\ul\e 
the  artery,  It.-adiiig  to  a  sulxlural  h;eiuonhage, 
with  consequent  compression  of  the  brain.  The 
l)t<'rion  li<'S  ll  indies  liehind  anil  .1  an  ineli  aljove 
the  notch  of  th(!  fronto-niahir  suture  a  point 
which  can  be  readily  felt  (Fig.  2).  Similar  niea- 
surenii'nts  namely.  1 .1  inches  l)ehin(l  and  .1  an  inch 
above -taken  from  the  centre  of  the  external 
.luditory  meatus  the  m<'atal  point,  give  tlie  posi- 
tion of  the  })osterior  inferior  angle  of  tlu;  j)arietal 
bone  (asteri(jn),  beneath  which  lii^s  the  highest 
jjoint  of  th».'  latiM'al  sinus  (Fig.  -J).  A  trephint; 
opening,  'I  of  an  inch  in  diameter,  made  oxer  the 
asterion,  will  exj)osc  the  lateral  sinus,  and  give 
.access  to  the  temporo-sphenoidal  lobe  above  it 
and  to  til"  cen'hell'im  below  it.  _  The  ])<isterior 
division  oi  the  middle  meningeal,  in  the  majority 
of  cases,  will  be  ex})osed  by  trephining  at  a  point 
1  inch  above  the  external  auditory  meatus.  These 
measurements  apply  to  the  head  of  the  average 
adult;  allowance  must  bo  made  foi-  youth  and 
for  the  size  and  shape  of  the  head.  In  finding 
))t<'rif)n,  a  line  is  drawn  backwards  parallel  to 
the  upper  border  of  the  zygoma  :  in  finding  as- 
terion. a  line  is  drawn  backwards  along  the 
meato-inionic  line  (Fig.  2),  which  ])asses  from  the 
centre  of  the  ext(>rnal  meatus  tt)  the  most  promi- 
nent point  of  the  external  occipital  protuberance 
— the   inion. 

Intracranial  abscess  is  often  due  to  middle-ear 
disease,  and  is  then  very  commonly  found  in  the 
temporo-sph(Mioidal  lobe  or  in  the  cerebellum.  It 
is  estimated  to  be  three  times  more  conmion  in 
the  cerebrum  than  in  the  cerebellum. 

The  abscess  of  the  temjxiro-sphenoidal  lobe  is 
usuallv  found  in  that  ]>art  of  the  lobe  wliich  lies 
over  the  tegnien  tymjiani  a  ihin  plat(>  of  bone 
which  forms  the  roof  of  the  tympanum  and  of  the 
antrum  of  the  mastoid.  The  lexel  of  tlie  t'.'srmen 
may  be  indicated  thus  (I'itr.  :'.)  :  a  point  is  taken 
above  the  meatus  in  line  with  the  ujjper  border  of 
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ill'  /.\u,(iina;  this  xii  jhh  im  ntitl  i.oiiit  is  joiiifil 
wall  the  astninii,  which  lirs,  it  will  1><'  rrinrin- 
IhiviI,  1^  iiich.s  hfliiiid  and  '  ;iii  inch  ai)o\.'  ihi' 
meatus;  the  anterior  half  of  tlie  above  line  corrc- 
^lii.nds  to  the  teamen  tynii)aiii.  A  trephine  opeii- 
ititj;  niatle  1  inch  above  the  level  of  the  teginen  is 
the  niosL  likely  to  give  access  to  a  tcini)oro- 
s|iheiioi(lal   al)sccss. 

In  dealing  with  an  aliscess  of  the  cerebelluin 
the  best  spot  U)  select  is,  in  the  adult,  1'  inches 
In  hind  the  centi'c  of  tiic  meatus  and  \  <'f  an  inch 
lieliiw    tiie    meat j-inioiiic    line. 

In  some  cases  it  is  impossilde  to  say  w  iietlier  the 
abscess  is  situated  in  the  tenii)()ro-sphent)idr.l  lobe 
or  ceieljellum.  In  suih  cases  Mr.  I  )ean  t  re|iiiincs  at 
a  point  which  lies  1 ',  inches  l)chind  and  ',  of  an  inch 
aliov(>  the  ccnti-e  of  the  meatus.  The  lateral  siinio 
is  thus  exposiMl  with  a  ])art  of  the  dura  mater 
ai)o^•e  the  tentorium  cerebelli,  thrcuigh  which  the 
tem))oio-sphenoidal  lobe  may  be  explored.  V>y  ex- 
tending the  IrcphiiH'  opening  \  an  inch  do\\  iiw  a  rtls 
the  cei'eliellum  may  be  examined. 

rrephiniiijc  for  cerebral  tumour.  The  ])osition 
of  the  opcMiing  in  the  skull  is  (jbviousiy  determined 
li\-  the  locali/.ini;'  s\iiiptoms.  It  is  rcmarkal)le  that 
little  fiouble  from  luenioirhage  has  attended  these 
operations. 

In  any  case,  aftei-  trephining,  th(>  portion  or 
portions  of  bone  r(>moved  may — if  properly 
I  I'eated  l)e  replaced  in  the  oi)eju!ig,  and  will 
serve,  especially  in  youthful  sultjects,  to  nuiko 
Liood  the  gaj)  hft  by  the  operation.  Tlw  osteo- 
iilasts  in  the  fragments  r<'main  alive  and  r<'tain 
the   ])ow"er   of   boiie-foi-mation. 

Ill  trephining  the  skull,  the  comparative  tliit'k- 
ness  (if  the  cranial  wall  in  \arious  ))arts  should 
be  homo  in  mind,  and  the  large  ai'tei'ies  of  the 
-ealp  should  be  avoided  if  jiossible.  In  ord<'r 
to  aeconnnodato  the  instruuient  to  the  varying 
thiekTiess  of  (he  skull,  the  ]nn  of  the  fi-eidiine 
K  not  alli'Wi'd  to  ])r<itrude  more  tlian  ,',;tli  of 
■  ii!    inch. 
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\i;i'i;jui:s  and  vi;l\s  uf    mi:  scali'     tj 

^  «'*.«»rl<>.     :iii4l     iM>i\r«.     of     tiM'     xraip.  — The 

--ii|»i'a('rl)ital  artery  and  ner\f  jia.s.s  vnlically  iip- 
u,i"(ls  frcirii  till'  supi-anrbilal  iioU-h,  which  is  situ- 
air  at  the  juru'tiou  uf  the  iiii(hlli'  with  thv  inner 
thiixl  of  the,  upper  oihital  Jiiai-gin.  Nearer  the 
middle  line  the  fi'ontal  artery  anil  supratrochlear 
ncr\(!_  ascend.  This  artery  ji,ives  life  to  the  llajt 
that,  in  rhinoplasty  is  lakm  from  ihr  forehead 
to  form  a  new  nose.  The  temporal  arti.'r\-,  with 
till'  aurieulo-temporal  ner\-e  heliind  it,  crosses  the 
liasr  of  the  zyu'onia  just  in  front  of  the  ear.  The 
vessel_  divides  into  its  two  terminal  hianclies  (tlie 
ant(^ri(i!-  and  })osterioi')  2  inches  ahove  the  zygoma. 
Tin;  lii'anches  of  this  artery,  esix'cially  the  an- 
tei'iorhranch,  aii'  often  vrry  tortuous  in  the  a^ed, 
and  afford  earl\  e\  idciice  of  r.rtei-ial  drgmeration. 
Artcriotomy  is  sometimes  pi'actised  on  the  an- 
terior lii-aiich  of  this  \-essrl.  The  superficial  tem- 
poral \essels  are  \ei'y  liahle  to  Ije  tlie  seat  of 
(  irsdid  aneur>siii.  a^,  to  a  l<'>s  extent,  ari'  the  other 
scalp  aitei  ies.  'J'Ih'  ])osterior  auricular  artei-y  and 
nei-\e  11111  ill  th<'  .m-oo\e  l)et\\<'en  the  niJistoid 
p:■oce^s  ;iiid  the  e;ir,  and  the  .iceipital  artviy  and 
the  ,t,neat,  occipital  iieiw  reach  the  scalp  just, 
internally  io  a  jioiiit  midway  hetween  th<'  occi- 
pital   protuh('ranee   and   the   mastoid   ])rocess. 

(Vrfain  of  the  emissary  veins  are  of  import 
ance  in  surgery.  Tlii'se  \eins  j)ass  throupji  aper- 
tures in  the  cranial  wall,  and  estahlish  communi- 
cations hetween  the  \eiious  circulation  (tlie 
sinuses)  within  th<'  skull  and  tlie  superiicial  veins 
external  to  it.  The  principal  emissarv  veins  are 
the  following  :  1.  A  vein  passing  through  tlie  mas- 
toid foramen  and  connecting  the  lateral  sinus 
with  the  i)osl(>rior  auricular  vein  or  with  an  occi- 
pital vein.  This  is  the  largest  and  most  constant 
ot  the  series,  'i'lie  existence  of  this  mastoid  vein 
serves  to  answer  the  question,  \\'h\-  is  it  ,-i  com 
tnon  practice  to  apply  leeches  and  1. listers  hihiiul 
tin  ..//•  in  certain  een-hral  aff(>etions?  L'.  ;\  vein 
'I'lin.'cting  till  mierior  longitudinal  sinus  vitli 
ill-'  \<'ins  of  tii<'  seaip  lliidiigii  the  pari.tal   »oiaiiieii. 
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•-.    A    \riM    cnnnfctiii--    th.'    latcjal    .sinus    with    tlj.- 
•''■•'1'  \'"i^  "1    tfi<'  l»;'<'k  nf  th..  iMck  thr.iimii  th- 
posterior     eondylar      foraiiu'ii      (inconstant).       4 
Minul.>  vcm.s  fn|I,n\  ini,^  thr  twvlfth  norve  through 
Its    t.,ranicn,    and    connrct  intr    i},,.   ocripital    sinus 
uith   '     ."   (l,vp   Wilis  (,f  the   neck.      7,.    Minutr  veins 
passin-    through    th.;    I'.-ranien    .e.ah,    f,,rani.ii    <.f 
Vesaluis,    foramen   lacrmin  niediuni,    and  carotid 
canal  to  connect  the  ca\rrnuus  sinus  wilh  (resj)..c- 
tivply)   the  pteryp-oid   ven.uis   jdexus,    the   iihai  vn- 
geal   pirxus,  and  the  internal  juguL'ir  win. 

.  Ihen,  again,  nianv  minute  \,.ins  connect  t}i(> 
veins  nf  the  scalp  with  those  of  tiie  dii^loe.  Of  th,. 
four  diijloie  v.Mris,  two  (the  fr.uital  and  anterior 
temjioral)  enf.T  mto  suifaee  \(ins  (the  siipra- 
orl.ital  and  .|r,.|,  temporal),  and  two  (the  pos- 
terior temporal  and  occipital)  enU'r  into  the 
lateral   sinus. 

Lastly  tfieie  is  llio  well  known  '.  /nmunication 
.^■tuern  the  extra-  and  in1racrani.il  ven-ui^  circu- 
it) ion  elleeted  liy  the  commenceinont  of  tin  facial 
^'''".■''  '.'I''  i""«'r  angl.'  of  the  oihit.  Jn  this  eon 
inunieation  the  angular  and  supra. ul<ital  veins 
mute  with  the  superior  ophthalmic  vein,  a  tiilui- 
fary  .,t  the  cawrmuis  sinus.  The  veins  within  th.' 
.•;i\  ities  of  tlio  nose  and  mi(Mle  ear  als..  cmmuni- 
eate^  Willi  those  ot   the   meninyes. 

Tliiouiih    th.-e    various   channels,    and   tlirou-d, 
many  prohahly  still  less  consi)icuous.   inflammatorv 
pn_.,vss..s  can   sptvad   from   the   surface   to   the    in"- 
tenor  of  the  skull.     Thus  we  find  such  arf..clions  as 
•Mysipelas  of  the  scalp,   diffuse  sur.purafion  of  the 
•M'a  n.   n.'crosis  of  the  cranial  hon.'s,    am!  f  h.^  like 
.'admg  l.y  extension  to  mischief  within  the  .Iipl,,e' 
to  t  hroml.osis  .,f  the  sinuses,  and  to   iulla  mmat  io/t 
ot    the    TiMMiinges    of   the    Inv.in.      If   <h.re    v\civ    n.. 
emissarv  veins     ,n.|urn;s  and  diseases  of  the  scalp 
and   skull   would   lose  half  their  seriousness      Mi.s- 
elii.-f  may  "v.>n  spre.-ul  from  within  outwards  along 
an  (Mnissary  vein.      Krichs,.n  reports  a  case  when; 
lie  lateral  sinus  was  .'xposed  i,,  a  .■omp.uind  frac- 

'/iiijo.sj.s  UJlU 


Clwip 


viiNois  'i(M()ri,v<   (.1-  Tin:   >ki:ll 


ir> 


>'i|'l'i"';"i"'i  V  irhiii  thr  viniis  f(.|l(,\vtMi,  and  s.  iriic  of 
th-'  pus,  cscaiMtiu-  thrniiu-h  tlir  iiia~tMi,|  \,.iii,  Icl  i,, 
ail  abscess  in  the  neck. 


I-iji.    4.-  Nerve  areas  of    the   tace   ami   ^calp. 

A.  A.  Di-lril.iitMii  Mill],'  iii',|  .li\  i~i.m  ..|  tin-  mtli  I'l, 1111:1 1  iicfNc:  A', 
iiasMl  htaiuh  ;  A  ,  siiiprairoclilcar:  a    , -uiiraurhital. 

K.  11.  I>i~inluiti(m  oi  tlic  -ici-ond  divi^iiin:  li',  intraMrlnt.il  liiaiicli  • 
li  .  malar  laancl)  ;  li  ".  tciniMiral  hranrli, 

'.  <'.  I)i>tril)ution  oi  tliinl  divi-i.  :  .  ,  ninii.il  lir.nirli  ;  (  .  l,ii,.,-;,l 
"ranch;  v  '.  auriiailo-tciiiiinial. 

I.  Area  of  an-ut  ocaiiilal  :  'J.  ol'  ^niall  occipital :  .'!,  of  urcat  auricular  ■ 

I.  ol  suiicrllcial  ccrxical  ;  .',1.1  tliiid  ocri].i|:i!. 

(  <'iiiiiii  n  nniK  linii(iiir.<  ww  m,  t  witli  on  Ibc 
-kiill.  They  cmisisf,  of  eolh'ctions  of  venous  hlooil 
iiiuier  I  he  pcneraimiiii  tliaf,  coninmnicate,  tlirough 
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ill  the  skull,   with  the  superioi-  luugitndinal 

Tliey  are  median,  are  reducihle  un  pressure, 

and  ri'c'L'i\e  a  faint  ])ulsati(in  from    ' 


utiles 
sinus 

the  l)rain.  Tlie 
loles  are  sonu'tunes  thi;  result  of  accident,  others 
depend  ujjon  hone  tlisease  or  atrophy  over  a  Pac- 
chionian hody,  and  a  few  are  due  to  a  varicose 
emissary  vein  or  to  a  coii.^enital  d(>fcct  in  the 
cranium,  especially  in  Die  nei.^dlboul■hood  of  the 
parietal  foramina. 

The  scalp  nerves,  (■s]).eially  such  as  are  hranches 
o  tae  htth  pair,  are  often  the  seat  of  neuralgia 
(i'lg.  4).  lo  reliev(!  one  form  of  this  affection,  the 
supra. .il.ifal  nrrve  has  been  divided  (neurotomv) 
"!■  paralysed  l.y  an  inj.'ctn.n  of  al.sohite  alc(  hoj 
at  Its  point  of  exit  from  ihr  orbit.  8on.e  f.^mis 
"t.  frontal  headache  dep..nd  upon  n<•ul•al^ia  of 
this  nerve.  The  inner  branch  of  the'  m^rve 
'•'•••'Hies  (he  middlr  of  the  pari.'tal  b.uie;  the  ,,uter 
'■la^ncli.    the    lambdoid   suture. 

Tile  [ymphatics  from  the  ,,ccipital  and  post<Mior 
iari<,tai    ivgions    of    lh<  1,,    ^nUv    the    occipi- 


I 


]   ,         ,-    ■•^-   v;    "^    •'"  ||'    eiiur    me    occipi 

<a!  an.  mastnid  trlarui;  .  ■  ,se  from  the  fmnlal 
and  anterior  parietal  region.^  go  to  the  r.arotid 
gland.,  uml..  snM,e  of  the  vs^.js  frn.n  tlie  fnuital 
I'I'gion  |oui  ( he  lymphatics  of  (h<.  face  and  md  " 
the   suhmaxillary   glands    (Fig.    n,    p.    \r)-) 
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THE  BONY  VAULT  OF  THE  CRANIUM 


l*o*»ilioii      of     Ili4'      siiliiiTx.         I  liu      l>r(,L:ii)a,     it 
iH.iiiL    of    jumlioii    <>i     liie    coronal    aiid     sagittal 
>utures,  is  in  a  liiiL'  <lra\\n  \frlieally  npwaitls  from 
a    point    just    in    fidiit    >>i    llic    cxtciiiai    audiloiy 
iiicatiis,  the  lu'ad  hcing  m  normal  position  (Fig.  'J.). 
'l'\\v  lainlida,  i)r  point  of  juiictidn  of  the  huubdoid 
and  sagittal  sutures,  lies  1:1  the  iniddh;  lint;.  al)out 
•_'A  inches  alnixe  ihc  necipitai  pro*  uljcrance  (Fig.  ->• 
The  laiiihdiiid   suture   is  fairly   repres«>nte(.l  liy  the 
UDpcr  t.so  thiids  of  a  ^um  drawn  from  the  lambda 
to  tiie  apex  of  the  ni;i.-toid  process  on  either  side. 
The  coronal  suture   lies  along  a  line   drawn  from 
the  lu'egma   to  the   iniddh'   of   the  zygomatic  arch. 
On  this  line,  at  a  spot  about  1 .1  ineiies  behind  and 
',    an    inch    al)n\e    the    f rniito-nialar    junction,    is 
the    iitcrioii,    the    r<gi(in    whciT    four    iioncs    meet, 
\  i/..    the    squamous    bone,    tlu;    gi'eat    wing    of    the 
splienoid,  the  frontal  and  parietal  bones  (Fig.  2). 
The  sununit   of   the   sipiamous  suture   is    I'J    inches 
above   the   zNgouta. 

In  tlu;  lonnal  subject  all  traces  of  the  Mm- 
laiK'llr*.  and  otlnT  nnossified  parts  of  tlu^  skidl 
disappear  liefure  the  age  of  two  years  (Fig.  ('>). 
Th(>  anteiim  fonfanelle  is  the  last  to  close,  while 
the  ])osti'iior  is  already  lilled  at  (lie  lime  of 
birth.  It  i'^  throueh  or  al)oui  the  aiderior 
fonlaiii'Ile  that  1  he  \inli"ieles  are  usuall\  as- 
pirated in  cases  of  liy(!roe<'phaIns.  The  needle 
IS    I  liiii  r    <  ill'  rod    ai    irn'    sities    or    in<     Miiirtiiii  i  i» 
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avolil  tli<'  Idiiuii  iidiria!  ^^iiiii.s,  (-i'  is  iiil  iLiduccd 
thrmiuli  1  lio  coniii.il  Mitii.*'  at  smuh;  spot  other 
lliaii  Its  iiiiddl*'  iioiiil.  Jt  may  \u'  noted  tliat 
iti  severe  liydroc(^|)iialii?  the  coronal  and  other 
sutures  of  the  vault  arc  widely  opened. 

The  condition  known  as  <Taiiio-l:ilM>«..  a  con- 
dition a.-si.yned  hy  some  to  i-iekets  and  Ijy  others  to 
inluM-ited  svpliilis,  is  usually  n'.L  with  in  the  verti- 
cal part  of  <iie  occipital  bone,  and  in  the  adjacent 
parts  of  the  jiarietal  bones,  but  especially  in  tlw' 
post<'ri(ir  infeiior  angles  of  these  bones.  In  this 
condition  the  l)one  is  greatly  thinned  in  spots,  and 
its  tissue  so  reduced  that  the  affected  district  feels 
to  the  tuiiZ(^r  as  if  occupied  by  parchment,  or,  as 
sonu-  suizLn'st,  by  carti'idge  paper.  The  thiimjng  is 
mainly  at  tln'  exp(mso  of  the  inner  talde  and  diploe. 
The  pits  arc  situated  over  tlie  imjuessions  of  cai'ly 
fcii-med  convolutions.  It  is,  ou  tlu?  other  hand, 
aliout  the  site  of  the  ante-'oi-  fontanelie  that  cer- 
tain osseous  deposits  arc  nier  with  on  tli(>  su)faec 
of  the  skull  in  some  cases  of  }i>  trd ttanj  s!//.>/i //i.^ 
(I'ai-rot).  'J'hese  deposits  ajipear  as  rounded  ele- 
\  at  ions  of  ])orous  bon(^  situated  u})on  the  frontal 
and  parietal  l)ones»  wlu>re  thcv  jnc(^t  in  the  middle 
liiir.  'I'h-'  liosses  are  separated  b.\  a  crucial  de- 
]ii'ession  niu'esented  by  th(>  frontal  and  sagittal 
sului'cs  on  tli(^  one  hand  and  the  coronal  suture  on 
the  other.  Thev  have  bei^n  termed  "  natiform  " 
eli'\  ations  by  M.  Parrot  from  their  supposed  rosem- 
blanc(\  when  viewed  collecti\  ely,  to  the  nates.  To 
th©  English  mind  they  would  rat!'er  sugg(>st  the 
outlines  of  a  ''hot  cross  l)Un." 

Tt  is  necessary  to  r(>fer  to  tlie  4l4'\  rlopiiioiil  oi 
tli4>  skull  in  order  to  ren^.er  intelligible  cei-tam 
conditions  (for  th(^  most  part  those  of  congenital 
malformation)  tli.it  ;ire  not  infrequently  met  with. 
Siieakiim  generally,  it  may  be  said  that  the  base  of 
the  skidl  is  developed  in  cartilage,  and  the  vault 
in  meiiibraiuv  The  |)aits  aefually  formed  in  mem- 
br;in(^  a.re  represented  in  the  eoinplefed  skull  by 
the  frontal  anfl  paidefal  bone-:,  the  squat  lo/.y.go- 
niatic  pai-t   of  the  ti'inpoial   bone,  and  the  greater 
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nju-t  of  the  cxpaiuled  ixaUon  of  tlic  occipital  bone. 
Th,^  distinction  l.ctwccu  these  two  parts  ut  the 
skull  is  often  vendeied  very  .narked  »^>Y  ^^'jf ««; 
Tims  there  are,  in  the  tiiuseuni  ol  ihc  Ivoval  L(ji1'  ^^ 
of  Sur-'con^  the  skulls  of  ^.nie  youn.t,'  li'  us  tiiat 
were  horn  in  a  nicna-crie,  and  that,  in  consequence 
of  malnutrition,  developed  certain  changes  in 
their  bone^  A  ureat  part  of  each  of  these  skulls 
.hows  consid.Mahl.  ihiekeni.m,  the  bone  being  con- 
verted into  a  v)orous  structure;  and  it  is  ren.ark- 
■,l)le  to  note  that  these  changes  are  limited  to  such 
,  ,ts  of  the  skull  as  are  formed  m  membrane,  the 

llsei^nwuningfrec.     J"  17^^--^''''^^  is"  nlv    h^ 
condition  known  as  aehondroplasia.  it  is  c      ,    t h . 

iaane  which  are   unduly  e\- 


m  mem 


luiiies  formed 

'""\mon..-  the  more  ron.monof  Ihe  gross  malfor.na- 

,„„■,.    ..f"^th..    ^kuU    also    is   one    that    shows   eUxro 

nl,sence    of    all    that    part   of   J  '"  C'-"^^";,'  /  ';,  V 
fnrmed    in    membrane,    ^vhlle   the  base,    01      a    t     a- 
tiin.ms  part,   is  m.-n-  or  h'ss  prrfedly  develop- (.  - 
the   condition   of   an.ii'ei.haly. 

ll4>iiiiiV^o4-rl<>     i^    11"'    name    givm    to    a    coii- 

Crnital  tununir  that  consists  of   a   ,n-otrusi..n   ot   a 

part     of     the     cerebral     iiKin- 

l„.;,,ics    through    a    gap    in    aj> 

i,i,p,.rfeetly      deveh-lied      skull. 

Whiu  th(>   protrusion   contains 

l,rain,  i1    is  called  an  encepba- 

incele,     and     when     that     pro- 

iruded    brain    is    disteiuh  d_  by 

.,,,  accumulation  of  fluid  with- 

M,    the    veiitricl.'S,    it    IS   called 

hvdrenccphalocele.     Tliesc  pi" 

irusi)ns    are    most    often    met 

with    in     the    occipital     bone, 

.lid   nexl    in    fre(iuency    m    th- 

in.ntoiiasal    suture,    while    m 

..inT     eas<'S      lhe.\      have      b.H'ii 

t      ,.  H  1,      in      i  \u'     lambdi  ■\*\. 

-M^iltab'and    other    sutures,    and    have    in-J-nu 
,al     ;vnd     aluiormal    lissures    at     the 


I'i^.    .'^.       I  lie    ocH'i- 
pitil  bdiR-  lit  lilrlli. 

iiave    p 


through    nornii 


J 


L'O 


'iin;   in;\i»   and   m;,  k 


Cluij. 

l-asr  ,,f  th,-  skul!  i.ito  thr  .,,1,11,  n„„.,  and 
'■'""<'|-  .'I"'!''  tiv(|ii(.iicv  in  th..  ..c.ipital  l„,n.! 
'"'■'>  '"■  1"  S..II1,'  (Iriiivf  ...xplaincd  l)v  .a  ivf.^i'- 
;■"<■'•  <••  JI.i''  <l-vrl.,i,ni..nt  .,f  that  part.  This 
honr  ;it  huth  c.-nsists  .,f  f.,ur  s..par:it..  parts 
{L'lijr.  ;,),  a  hasilar,  t\v<,  (niulylar,  and  a  tabular 
';/'  "M^andcd  part  l„  ih..  lal.ular  part,  ah.ait 
th..  s..v,.nth  w,.,.k  ,,f  M.tal  lif,.  f,,u,-  ,i„d..i  api)i.ar 
;'"  "IM"'i-  aii.l  a  )..u,.r  pair.  Th.-,.  nuch.i  arc 
u.  Hniur  rxtvut  s..parat..d  hy  lissur..s  runninu 
inward.s  fr.-ni  th..  f.air  an-lrs  n[  ih,-  l,,,,,,.  t,,  met 


BREQMATiC  ro/>TA/N£LLE 

CoROAtAL  Suture 


I 


-^.;''/:.-_J'-;Vt\l    Sacittal  Suture 


.  SaCiTTA  _   F'OAITAMELLE 

LAMBDOlDALFo^TAnELLf. 
-IrtTER   r-ARlcTAL 

Supra  OcriPiTAt 
I-ijJ    6,     Skull  (,|   newly   horn  child,    froni  nhovf. 


at   th..  iKcipifal    pint  iiIi.t; 


n'  trap  I'unnm^ 
t 


P   m   th,.  in.'dian    h;,..   from  th.;  inferior  angh^  at 
th..  t.,rani..n  niaKnun,  f.,  tli,.  .K'cipital  pr..tul)-.rann. 
IS    rsi)..cia]lv    distinct    (th..    f  ..niimrarv    occipital 
f..n  an..    ..„    Sutt.m).    It  .-xists  fri.m  the  h.^ginnin^ 

<'f   th..   third   to    th..   ,.nd   .,f   th..    fourth    ni.-nth   of 
'"<'■■•>  '"<<''n,..    ht...       M.ninMn.v|..s    ,,f    lie.    occiput 
;>'•<>  always  m  the  i.n.MlcJinc,  and  the  protrusion 
prohahlv  occurs  ihn.uoh  tnis  ^ap.     The  yap  associ- 
.■it'Ml    \vith    ni.ninu..,.,.|,.    may    rM,;ul    thn.imh    (h.- 
wiioh'    MMlical    I..r!oth    ..f    !!,,.    ,,,.,.;.;..,!    i.. .,,;.,      ...... 

v..,y    ,.,,mui..uly   op..ns    up    th..    forauicu  '  maVniim' 
""■   hi<''ial   or   Iransvcs..  fissures  divid,-  the  hone 
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into  two  jiarts.  'I'lir  uppir  part  's  ili'\  duprd  fioiu 
luriiiliiatii',  tile  Idwrf  part  fidiii  lartilajic.  Tin' 
latL'i'al  fissures  may  ])trsist.  and  may  simulate  t'rae 
turcs,  for  which  they  have,  >ndeed.  been  mistaken  ; 
111-  lh«\-  may  !»<■  so  comiih'tf  as  ciitii'ely  to  separate 
thi'  lii^lK'st  ]iatt.  of  tlx'  occipital  hone  fiom  \\\>- 
I  Ilia  1  iidrr.  Thf  hmn'  sd  sepa  la  ted  is  thf  ov 
iiiiirliil    (.f     thf     I'lrlicii,     till'     illtiTpi  i-irl  ;il     Imni'    (if 

~  iiii"    an  iiiials    (  l-'ii;-.    »;). 

I':ii'i<'l:il  CiHx.iii'*'"*.  -  In  the  dexclopint,'  paiie- 
lal  lione,  filires  eotieeined  in  ossitieation  radiate 
towards  the  periphery  from  two  nuehd  about  the 
centre  of  the  h-one.  An  interlilnillar  space,  lar.uer 
than  the  rest,  is  seen  aljoiit  the  fifth  month  to 
<(>parate  the  loose  osseous  iibres  which  abu^  on  the 
postrrior  ]iai't  of  the  sagittal  Ixu-dcr  from  the 
stronger  filires  which  foi'iii  tiie  it>st  of  this  Imrder 
(Poz/i).  This  is  the  jidriitdl  fissiin  (  I'ig.  (i).  It 
usually  clones  and  l('a\'es  no  trace.  Imt  it  may  per 
sist  in  part  as  a  suture  like  fissure,  and  be  mistaken 
fur  a  fracture.  If  the  fi>sure  persists  e(;ually  on 
the  two  si(h's  an  elon<£atrd  lozeiif^c  shayied  .trap  is 
lift,  the  xii'jil  tdl  foiifnni  lie  ( h'ip:.  <>).  It  is  situat" 
ai)0ut  an  inch  in  front  of  the  lambda,  and  occurs  in 
over  }  per  cent,  ^^i  newly  borii  children  (Lea).  The 
parietal  foramina  are  remains  of  this  interval. 

\%'4»i'iiii:ii«  l»4»iir«>.  These  irreirular  bones 
may  be  mistaken  for  fragments  ]H'oduccd  by  frac- 
iitre.  They  are  most  usually  met  with  in  the  laml>- 
doid  suture.  One  Wormian  bone  dest-rvrs  special 
notice,  as  it  may  lie  met  witli  in  t repliininir  o\ei' 
the  middle  meninp;eal  artery.  It  exists  between  the 
anterior  inferior  anirle  of  the  parietal  bone  and 
the  fyreat  wing  (»f  thr  sphenoid.  It  is  scale-like, 
and  gives  the  impi '^ssic^n  that  the  tip  of  the  ^reat 
wing  has  been  separated.  It  is  known  as  the 
I  piptcrir  hour, 

!\(M'i'4»«»i«i  is  lairly  common  on  the  vault  of 
ih(»  skull,  and  most  often  attacks  the  frontal 
And  parietal  boiirs,  whih',  fur  rrasons  that 
are  not  very  obvious,  it  is  rare  in  the  occi- 
pital   bone.         The    external     talde    is    fi-eqnently 
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<li:ii). 


n  c  o.,.d    alu,„.     I,    1,,.,,,^^    ,n,„v   ,.x|„,s,.cl    tn    injurv 

the  lUtrn.al  tul.lr.  |-,o,n  tli.-  cu.aer.s,.  ,,f  thrsr 
reasons  It  ..appcns  that  nrcrosis  of  the  inteina.l 
V   I     .      H    '  ''.'"'   .''-^'r^-^'  ""'t  ^^■^^''-     Necrosis  m- 

p  .  e Ueaily  the  .Nho  e  of  the  e.atnal  Naull  necros.'d 
and  (anu-  away.  1  h,.  pal,r„t  was  a  umnan,  an.l 
the  pnniary  cMUse  ot  th.  misehief  was  a  fall  „p,,„ 
tne  Jsead  when  di  unk.  ' 

,,,;^>''!;'!;-'  •'!'  V',^'  ^J<"H..as  Avell  as  caries  of  the 
-ait,  isatt.^nd^d  hy  entaiii  spreial  danf-vrs  (  hat  d.- 
!'••'"'  "l-n  th..  anat.m.ieal  relations  of  ,(„■  cranial 
i:invo]^'d'?"-"'^^^"''"'^V^''-'^'--<'ftlu.  skull 
•M.  ei  '    r,   l"V'''^'  or  whyn  th<.  inn,.,-  tahh.  is 

•M'-cialh    attacked,   a  collection  of  pus  niav  form 

;;;  ween    he  dura  nutter  and  the  alYeet..d  l.u'e^^H^ 
'M.\   pi,  duce  compression  nf  the  brain.       When  the 
'iM'lnie  t.sstu.  IS  implicated,  th.  v.ins  ..f  th        .,• 
may  h.eome  throtnbos.d,   .„■  niav  b.  the  s.  • 

suppuraha-    phlebitis        Th.    tnischief    thus      .  n' 
eud  may  spread,  the  ureat  intracranial  sinuses 

n.c.v    lie  closed  by  thrombus,  or  septic  mitf.T  m.v 

T"  rne  cle\ebipni(Mit  of  pva'inia 

A  ere  lo.-al  extensicm  may  also  cause  meningitis. 

I  I  '  ases  nt  necrosis  of  the  external  tabl,.  the  trrowt  h 

;;-amua(u,n  tisst.e  from  the  exposed  and^^ae^ 

:"    <l'yhH'   l>lays  a  very  important  part  in  nidin- 

tn..xfohat,on  of  the   lamella  of  d.ad  Inme^"' 

I'l.H-tlliT*.    Of    ||M>  ^klill.      ii    1.   ,H,t    ,..,sv    ne 

taa    y,.,,.,,    ,,n,    .kullofaxoun^    nf^n^'n^ 

skttll  as  a  wh.de  at  this  a^e  is  imperfectly     ssif.e 

'muhT^rl'r  ""''■•  r^  '";^""'^"  ti.e  bone;  tf:;.  e 
s  mmh  cartilauv  and   m.-mbrane.      Moreover     the 
Ijones  themselves  in  e.irlv  life  are  elastic  and  com 
paratnely  so  t  and  yieldir,^.     Tf  a  blow  be  infl.V  'd 

indent n^';:;  buMm^in'  nf /^  concerned,  is  an 
with  ■.  f,  ,,./,,;       1  V-     ''"'^  ''''"'"  iinassoeiat<'d 

\MtH  a  tiaeluiv  in  thr  ordinary  sense.    Tn  this  par- 
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iniil.ir  Illation  tli<-  skull  of  an  infant  is  [n  that  of 
an  okl  man  as  a  (jiiiniuni  of  thin  tin  uuultl  Iju  to  u 
I  laiiiiini  of  st  idnK<-'aitht'ii\varf.  'i'hr  \  icldiiiK  chai- 
acter  of  the  yoiiny  child's  skull  is  well  illusti-;ited 
iiy  tli(.'  gross  di'forniily  of  tln'  head  that  cci'tain 
Indian  tiiljcs  produc'  in  th<ii'  off'~i»ring  hy  appl.N- 
ini:  ti^dit  handagos  to  tiic  part  in  infamy.  In  th(> 
lloyal  ("oUcgf  of  tSui'gi'oiis  iiiusimiui  ari'  many 
skulls  of  ■■  tlat-huutlcd '_'  Intliaiis,  that  show  to  what 
an  v\t  vviiw  this  ai't  ificial  deformity  ma\  !)<■  canifil. 
(iui'-niot  also  asserts  that  much  dc'formity  of  tti(> 
head  may  be  protluccd  in  infants  by  the  pi'ictice 
i<\'  allowing  them  alwa,\s  to  lie  upon  one  side  <if 
liie  l)(idy.  Ifei'e  the  defofiniiig  agent  is  simply  tlu' 
u  eight  of  the  brain. 

I]\cn   in    adults    tin,'    skull    is   much    less   hritth* 
tlian  is  commonly  supposed,  and  notions  as  to  tlu^ 
breaking  aliijity  of  the  cranial  hones  derived  fnuri 
I  lie    study   of   the    dried    specinu-ns    are    apt    to    lie 
erroneous.      During    life    a   sharp    knife    properly 
directed  may  be  driven  through  the  cranial  vault  so 
as  to  cause  only  a  simple  perforating  wound  with- 
out splintering,   and   without  fracture  of  the  bone 
beyond    the   puncture.      Such   a   wound   may   \)e   as 
leanly  cut  as  a  wound  thi'ougli  tliick  leather,  and 
1  specimen  in  the  London  Hospital  museum  sei\es 
'.'oil     to    illusti'ate   this.      A   case    rejxirted   in   the 
Ijini'f  for  l^s]  affortis  a  strange  instance  of  a  knife 
leneti'at  ing  tlie  skull  without  apparently  s])lintei- 
wil  the   hone.      A   man   wishing  to  commit  suieidi^ 
I 'laced  th(>   point  of  a  dagger  against  the  skull  in 
the  upper  frontal   region,   and  then  drove  it  well 
into  the  brain  by  a  blow   fi-om  a   malh^t.     He  ex- 
pected to  fall  dead,   and  was  disajipointed  t-o  find 
that  no  phenomena  of  interest  developed.    He  then 
drove  the  dagger  faither  in  hy  some  doz<'n  hlows 
^Aith  tlie  malh^t,   until   the  blade,   which   ^vas  four 
inches    long,    was    In-ought    in    a    standstill.      Tho 
ilagg<>r     was     removed     witli     Ln'eat     difneiiltv.     tlie 
patient    ne\er    lost   consciousness,    and    recovered 
v^  ithout  a  symptom. 

The    following    anatomical    eonditions    tend    to 
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(^'hnp 


»>""""-'  "-  'tt'rf.  nf  rhJ,„rr  as  appli.d  (m  thr 
skull  .  Ihr  ,|,.ns,ty  ,.f  th,-  scalp  ;,„.|  its  g.vat 
IiK.l.llll.v  ;  the  t|,,„ic  like  aii;nij,'fmrm  ..f  i  l,c  vault  • 
tlu>  iiuuiImt  nt  ti,,.  Im.ucs  ttiat  compose  the  lu-ad' 
'<"<l  tl.c  tendency  .,f  tlu-  \  iolence  tn  1„-  l.n.keii  nx\ 
jUMon-st  t he  many  sc^nnonts  :  the  sutures  which 
ititenupt  the  continuity  uf  any  given  force,  and  th- 
su  ural  memhrane,  which  acts  as  a  kind  of  linear 
hid Cr;  the  mohihty  ot  t!ie  hea<l  upon  the  spine; 
and  he  elasticity  .,f  the  cranial  hones  themselves. 
llK-  skull  IS  further  strengthened  hy  the  i)re- 
sonce  of  six  huttrcsscs  or  pillars  at  the  junction  .,f 
the  vault  a.Kli.ase.  Two  of  these  are  lateral,  the 
orlufo^.p  ,.. no, d  anteriorly  and  the  p<.tn,  mastoid 
rmsteiiorly.  wlnle  th,.  frontonasal  and  occipital 
stn.nothen  th.-  anleru-r  and  pu.feri..,    en.N  of  (he 

S  K  U 1 1 . 

In  ehildr,-n   (lie   m(MnI)ranous  lav.«r  hetween  tlie 

sutures    ,s    ot    eon.iderahle    thickness,    hut    as   age 

achances  this  memhrane  disai)pears  and  the  hones 

•iKl    to    fus.>    together    (synostosis).      Tlu     sufun, 

I'^iini     fn    h,     nh1,t,n,t<<l    ahout     thr    a-e    ,.f     JO      the 

cHange    co.nm.Micing   on    the    inn.'r   aspect    of   ♦he 
suture,   and  app.-aring  {n^\   in  the  -auittal   M.ture 
\C\<:1  ''"'T'"^    '^""'^    lamhdoid/and    la^t    in 

slnK?  ■'"•      ^^'  ,'''^"    -i^'vances,    moreover,    the 

Skull  ho,H  .  iK      -ne  tloekcrouiiig  j,,  ,^  ,\,         ;^  ,,^.^,j. 

<h',  inner  tahle  to  replace  the  .limiui^hinu^  hrain. 
and  h.se  much  of  (h,.,r  olasticitv.  Thev  aie  {l„.,v. 
Uv.    .noj.    readily  fractured   in    the    aged    H.an    in 

A.  arule    in  fracture,  tli.>  <.nfire  t!)ickness  of  the 
;;'  •;  >s  involv.-.I  :  ht.t  the  external  tahle  alone  mav 

ivnn   •";  '''lu'  "V^\^^*^"  '"'  ■•'1'^"^^  depressed.  ],eing 
uon  intothediploe,  or,  in  the  case  of  the  lou,.? 
innfal  region,  ujto  the  frontal  sinus.    The  internal 
ahle  niay  he  hroken  without  a  correspondinir  frac- 
ture  m   the  ot.ter   plate:  and  in   n.>arlv   alf cases 
ot  coninlefe  fi-nofuvo     pr.^„^;..]i..  •  r 

<- -fi;  .  1,1.!  \    in  Sucn   a>  are  al- 
lows 
nal. 


tended   wi(h_  depression,   the  internal   tahle   si, 
'"'^  extensive  splintering  than  does  the  oxter 
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iiii'i    I  Irni   t  ti  •  cxt'Ti 


I.I 


■I  iiiiicn  iiimi 


iiitt 


\iti'0()iis  taMo. 


lull    IS 
ic 


as  ill  riTii\  <•  ilir  name  (if  the 
fmco  aiipliod  to  the  cxttM-nal 
lilc  may  Ite  '  xt icmoly  limittMl.  and  pioduce,  as  in 


a    s; 


cut. 


ml    a    liiiiit' 


H'^K 


■M.  .\>     tllO     f 


urco, 


l-iL' 


il-    '■ 


liMui'Vor,    travels    thnnmh    tlie    dipln.'    it    Iiec 


iii'o 


k(ni  ijp,  atul  veaclios  tho  inner  plate  a 


( imt-'s 


s  a  much 


iimi-e  diffnyed  fni m  <,f  \  ioloiice.     This  is  espocially 

(•aso  when  jiaits  (if  th(>  oii((<t-  tahlo  aro  dri\-on 

'riion,  again,  th(>  int(>rnai  plate  is  a  part  of  u 

illor  curve    tlir.n    is    the    external   plate;    and 
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new  asvimis  a  reavnn 
r    X 


f.ir  t 


le  greater  \u 


1- 


rnal     i      lerability   of   the   inner  plate    that    has    lef 


'I  the  general  yielding  df  the  1 


Kille 


In  1- 


ifr. 


ei  eiice 
.\  I! 


'presents  a  section  of  a  part  of  the  vault  tlirougl 

ert  ical  and  parai- 


"li  ii  laiiies,  and  <    ii  and  K  K  i 
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\\  ( )  \ 


el  lines. 


N. 


ou,  if  forc(>  lie  applied  to  tl 


lo  \au 


it 


een   these   parallel   lines,    the   ends  of  the  arch, 
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A  i:  will  lend  to  l.ec.nie  S(>paraf.d,  and  tlie  whole 
arch,  yicldin.ti,  will  tend  to  assiiiiu;  Uk;  tuivc  shown 
111  rig.  S.  in  suc-h  casr.  th.'  lines  (  o  and  r;  F  will 
convorgo  above  and  divcrgr  Ixaow  (Vitr.  s),  so  that 
the  violoncc  would  tend  to  force  the  Imnc  particles 
togrther  at  the  (.uter  Inhlc  and  aMuidcr  at  the 
inner  tal)!e. 

l-ractures    of   the  vault    arr   due   f,,    di,.,,.t    vio- 
k■ncL^     i he  construction  of  tlu..  skull  is  such  that 
the    fracturing    force   is    resist^'.!    i„    „,anv    wavs. 
M)    \.  hci    a    hlnw    IS   rccriv.'d   ,,n   the   vnt.'V   in    the 
j>'nnfoi  r.'-i.ui,  tlie  fore.-  t.-nds  to  dri\.'  the  uppn- 
■'"nlrrs  ot  the  two  parietal  bones  inwards.     Such 
(irn  ing  in  of  thrse  borders  must  be  associated  with 
a  corresponchng  outward  movement  of  Mie  inferi.u- 
bordcK.      ihis  latter  movement  is  forciblv  resist. m1 
li.v  flu'  sipiainous  lione  and   tiie  trivat   win"-  of  the 
sphenoid,    whi.h    overlap    the    lo\V(>r   edge    of   the 
F>.iririal  h,,n,..     Moreover,  the  force  transmitted  to 
(he  s(|uanious  bnne  is  passed  on  to  the  zvgomatic 
aivli     which    takes    its    support    from    t he  "supeiior 
maxillaiyaiid  t  r^nta  1  Imuu-s.     This  arch  th.-n  arts  as 
a  second   risistmg  bultress,   and  this  transmission 
ot  force  frciii  the  vertex  to  the  facial  hom-s  is  said 
to  l)e  illustral.'d  I,y  th.    ).ain  oft.ui  fell   in  the  face 
after  blows  upon  tiie  top   of  the  h(\-id.     (•_')  If  the 
iippri-  part  of  the  front, il  b.uir  1...  stnu-k.  th<-  foi-(-r 
is   at   uuce    transmitted    to    the   parietal  bon(>s     be- 
cause^ tlu-  upon-  part  of  the  fi-ontal  JMine  (owiii"  to 
:h''   mamier  m  which   its  border  is  bev(dled)  actu 
ally  icvfs  upon  the  two  ))ari.-tal  nones;  s..  fh."  sam.- 
resistance  is  a^ain  called  into  action.  Tf  tluMv  be  any 
t.>nden(-v  for  the  inf.-rior  ,,ai:s  of  the  bone  to  move 
onf  wards,  as  would  eertainlv  be  th.^  cas(>  wliil,.  tlie 
mid  frontal   suture   exist. -d.    such   movement   would 
he  r-sist.-.l  by  fh,.  preat  wings  of  th.^  s,,h,.noid  and 
l>v  Ml.-  anien.u-  lufenor  angles  of  fli<>  ].aricta!  bom-s 
wlii(-li     (<ml)raee     i^v    overlap     th(>s.>     part^    of    the 
frontal      Thus  if    will   b.'  s,..-ri   that   much   d.-pends 
upon  th.>  manner  in  which  flie  correspomliutr  rAfio?, 
of  th<^  frontal  and  parietal  bones  are  bevdlcfj      CM 
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\  iili'd  fi)i\  and  it  iiiust  Itr  Dwiinl  tliat  a  li.\  no 
•  Means  heavy  fall  is  suflicieiit  In  hreak  tliis  iKine. 
It  must  i-ecei\i',  ho\ve\er,  imioh  pi'dtrctidii  frdiii 
It-  ('iiMiird  ions  with  thi>  two  i)aiietal  atid  teni- 
iMiial  hotii'S,  and  from  its  articidat  ion  with  tlu; 
t'histic    \i  rtclii'al    coliiiiin. 

Fractures  of  the  base  of  the  skull  may  br  du<^ 
to  (1)  diroct  or  (•_>)  indiroct  vioh-nw,  or,  most 
conimoiily  of  all,  to  ('.',)  oxtt'nsirm  of  a  fi'acture 
f'lom  the  vault  (1)  The  haso  has  l«  en  f  lacf  ur.'d 
liv  direct  viol(Mico  due  to  foreifrn  l)odies  tliiMu*. 
tjirouuh  the  nasal  roof,  through  tli."  oihital  roof, 
and  throiinh  tlu.'  I)ase  as  it  pi'esents  in  thi>  iihar\)ix. 
The  posterior  fossa  can  also  he  fractured  hv  \  io- 
liiice  ai)i)lied  to  the  najie  of  the  neck.  {'2)  Of  fiac- 
tures  l)y  indirect  violence  the  followiiiL''  examples 
may  he  given  :  Jilows  apf)lied  to  the  ]o\v(M'  part  of 
the  frontal  l)ono  hav(>  hein  associat<Hl  witli  no 
Icsi^ai  otl'er  than  a  fracture  of  the  crihrifoi'm 
plate  or  of  liir  orhital  part  of  the  frontal, 
tlif^si;  pails  lieinp;  much  disposed  to  fracture 
"U  account  of  tl^'ir  extreme  tenuity.  In  si; 
cases  of  fractui-e  of  ilw  ha-^e  of  the  skull,  tht; 
orhital  loof  was  in\<)l\i,'('  in  7!».  the  op'ic  foramina 
in  (n!,  and  the  erihriform  })lates  in  n<'arl\  al  1  (  K'aw  - 
ling),  ill  falls  upon  the  chin,  the  condyle  of  the 
Io\\(M'  jaw  has  Imm>ti  -o  \iolently  drixcn  airainst  tli<* 
-li'Uoid  ca\it\-   as  to   fracture   the   middle   fossa   of 

'  li.'  ^kull.    The  fort f  a  "  knock -out  '   hlow  ajjplied 

'  '  the  point  (ii  till'  chin  producrs  eoneuvvioM  of  (he 
I'lain  w  ilhout  fi'aei  uir  of  the  skidl.  When  the  hody 
in  falling  has  alighted  upon  the  feet,  knees,  or  liut- 

'"('ks.    the    forci'    has    1 n    t  raii'-niit  ted    alonu;    the 

'  iTtehral  column,  and  has  led  to  fracture  of  the 
hase  in  the  occipital  n^ginn.  Such  accid(>nts  are 
most  apt  to  occur  when  the  --pine  is  ker>t  ritrid  iiv 
muscular  action,  and  the  mechanist)  invdhed  is 
precisclv  sitnilar  to  ih  it  wher;  hy  the  head  'if  ;i 
''loom  is  dr!\'t'ti  moii'  firmly  oti  (o  the  hrooni  liandh' 
\  st  r  iking  tin'  e\t  i  einc  md  .  ,f  t  Iw  s|  ick  ;iir;i  just  the 
uiniind.  Tlie  tin  <yy  tii;it  the  ha^e  is  off  ii  lirok<'n 
hy     C'l/i/it    ciiiiji     IS     pr<tty     uciiei  a  I  !>'     aha  ndoiicd. 
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uas  associated  uilh  a  like  lesion  m  tho      ihn 


ir 


In  iiic 


''"'■'<-n.t.M...n,n^,>art„MlH-  skull    .mm  ^ 

.IK    1  .u;.,r  trac-tures  Wnr  to  >..,■],   diffused   violrnrc 
as  ol.ta  IIS  in  a  tall  upon  tli.'  hrad,  a,.,  vrvv  ant  to 

Ksriv'nr'T"^  /n.osp....adinKth..y;;.a;rt : 

;     "'M.iKl   to   the   sutures   .•ncuuntn  r.l  or   tu  the 
:;r;\yV'-'.''''-\in->K^'.l.     Thus,  tVactu    .s     t 

"       tos.a  o    the  hase,  tiioso  of  )!„.  pan.Mal  region 
'"    ."'"■    '"iddl,.    fossa,    and    thosr    ,,f    t|„.    .Kvi/ut 

-«..,n  „ti,.,,.,.,„,,„^^.„,,.  Toth,srui..;h;  : ;' 

•t    l.'u    .■xn.ptions.      To    mdieat..    n,o,v    j.recise  v 
I.-   .■x.r     hours    n.u,|>...d    „,    thrs..   thr...     listr^s 
'•    H.w.tt    has  ,hvid.d  thr  skull  into  thr....  /  n.s 
--l';;;-''-n..„K.|ud..s,lH>fnuWal,   ,h..  u".^ 

n.. ;/.::;  ::f ';;;;:;.: ,- 

••  'J  "-<("'     -'(•.•ip,t;||,      ,|„,     niastoid       the     nosl..ri     .. 

;i;:'V.l',':M;;:'-i;:„i:;r ^-.^:.n"i::;;';:t 

I"    •■'II  f'-'<;tmvs  of  the   hase    thore   is   nsuallv   ■, 
-;  W   o         nod   ;UHl   of  <..,.,,^^^^ 
,";,;'•     W   '"  ^■••■'Hiuvs  ot  the  anterior  fos.,,  d,,, 

^i'-; 'nn;  ;:i™i;^;^;r;;;i':;;:,s;K;:;U^r:;: ;! 
^:;^r,l!;;-;;:.r■;;:;t'^,f;:'■;lJ^:r^"'■'■-'■■ 


I'l.Kiditiou  to  the  fractiiiv 


•ition  of  the  nnicous  innnhi-; 


I'l  'hr  nas.al  roof,  a  laeei 


iiio  l.i'lou   ihat  fracture 


derived    fro,n   the    dura    mate,-    Vroi    •  ,  ,   l       '  i' 

;i;-,S"::1,=i':::;;:ri.;;;:;S;± 


i  ije  uisciiarg*'  i)iol,ah|\ 


occurs 


II 


ii;A("iir7i;s   (»i"    iiii:   -kill 


L';> 


( 


iloii'^  llic  slK'iith.s  of  tli(  (lifactiiiy  iifrvcs,  and 
i-  caust^ci  by  a  losscind  .ili^dipt  inn  di  inrifast'd 
-rciftioii  III'  ((M-t'lno  spinal  lliiid.  In  many  casi-s 
•  it  tracliirc  in  lliis  pai't  the  blood  linds  as  way  into 
till'  tiiliit.  an(_l  ii])pi'ais  b.'uratli  tb.;  conjunct  i\  a. 
•-')  W'brii  tb.'  nii(bl!c  U>^.  i<  in\.^l\.(b  ib<'  bb)od 
■H'apcv  t'roni  tbc  cxtcinal  auditory  nicalii-.  tbiou.ub 
I  iiipturt'  in  tbr  tympanic  mi'mbiaur.  and  is  ih-- 
ti\r,\  frcim  tbe  vessels  of  Ibe  tympanum  and  its 
III'  nibian.',  or  from  an  inl  I'acranial  cxt  ra\  asat  io- 
and  in  miiii(>  cases  fiom  a  rupture  of  tbe  caxcrnous 
ny  petiosal  sinu.H's.  Tbe  blood  may  fidb.w  tbr 
l.ustacbian  tube,  and  may  escape  from  tbr  iin^e  or 
iMoulb,  or  be  swallowed  and  subseciuently  xomiled. 
I'm  allow  wf  t  111' escape  of  cere!)ro  spinal  iliiid  by  tbe 
'■ar  {■'tbi'  serous  di-clia  -iiv  "),  (-/)  tbe  fiaetnre  must 
lia\e  passed  across  tbe  internal  auditor\  meatus  ; 
■'')  tbe  tubular  j>rolK>neation  of  tbe  mi'iiibraiu's  in 
'bat  mratus  must  base  bmi  torn;  (/)  tbnc  must 
t'l'  a  communication  between  tbe  inlernal  ear  and 
llii'  tymf)anum  ;  and  (>/)  tbe  memluana  tymi»aiii 
must,  liave  l).'eii  lacerated.  (:;)  h,  fractures  cf  tbe 
iHisterioi  fos^a  an  extra\  asat ion  of  blnnd  may  ap- 
!"'ar  about  tbe  mastcdd  process  i.r  at  tbe  nape  uf 
•!u'  neck,  (ir  iii  ly  I'vc-^  extend  into  the  ccr\ieal  nuion. 

It'   niay   lie    a(bled    tbat    in    I'omp'.Hind    fraciure.s 
of   tbe    rfi/i/f    associated    wilb    tearinu    ,,f    i  be    dura 
Miater  and  aracbnoid,   an  e>cape   of  cereliro  spinal 
Ibiid  lias  in  a  few   raic  in   taueev  i,      i,  nnled.     Aftei- 
ii'iple  fiactuie  of  !lii<  \,inlt    in  t'biulicn  a   swdiine 
I'lv  fiirni  at   tbe  injured  part   wliicli  fluctuates,  bl- 
ames tenser  w  ben  tb»>  patient  cries,  and  may  pos- 
ibly  pulsate  syncbronously  witb   tb(>  Inain.      Siicb 
welliiiiis  aic  due  to  a  colleeti(ui   of  cerehro  spinal 
biid  benealb  tbe  scalp,    antl  indicate  a   coincident 
Mptuic  of  tb(>  brain  nu'mbraiie^. 

N«>|»:ir:itioii  of  >iiMir«>s.  Tbis  eomlition.  as 
le  result  of  injuiy,  is  pra<-t  ically  restricted  t^.  fbe 
iitnu;  skull.  In  later  life,  force  /ijiplied  at  Ibe  site 
'  an  oliliterated  suture  may  cause  ;i  fracture, 
bicli  accuratel\-  folbiws  (be  oUI  sul  ure  line.  Senar- 
iion    of   tbe   sutures,    independcnL   of   fracture,    is 
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veix  .a,,,  in.lj,;  a,i„I  :kull.  1  n  the  f.w  instaiuvs 
ot  such  a  n.inliu,,,!  th,'  t,in|n,ral  j.,  .„(•  has  u.suaUv 
b(-L'n  the  <.nu  .  .-kfcU  and  the  M'paiation  not, '.I 
at   thr    H,ua„  suture.      VViien  associated    with 

i.ictuic.  ilir  .    ,onal  and  sagittal  sutures  are  those 

most   licqurnt  y   separatrd,    .n,.!    ihr   wm    ]„    I'lv- 

quency  is  the  lanibdoid. 

The     tUiiUiUKs     or    IlK-     vKiill     ,:i|.      v;i   les 

SnII     l'   l"'\    '"•''"    ^"    •'''■'■'■'"<    PHils    (,f    ti,e    saiiic 

M  ,      ',,1      l'     Ti'"  oorres,,on,ling  pa.ts  m  dilTerent 

i-in  ;.,  of  an  inrh:  .m   thn,.  v  a.s  Wiping  ap, ,..,,•. 

skull,    in   old   J,r,,ph.    ,hr    p.MIrta!    l.nn.-    ,„;,v    he    1    nf 

;'';"<■''  "1-  i  ot  ^.n  ,n,h  ,M  thick.M.s.     Thethick<.st 
•"Is    are    af     the    occipital     pr.  ,t  uheranco    (where 
11".   Hrtinn   may   n,.., •,.„,,.   .'    aji    inch),   the  ,„ast,,id 
P'-ocess,  and   the  inue,;  part  of  the  frontal  bone 
Iho  hr>ne  over    he  inf. 'nor  occipital  fossa>  and  orbit 
ory    h.n.  uhde  it  is  thinnest  over  the  s.pntnous 
'"■     H'Te   the   bono   may   bo  no   thicker  in   part, 
h     .    a    vts.t>n.,card      The   skull    i.   al.,   th/nn.d 
eiel         ]7-"""'    '^".^'   S'-ooyes    l\,r    the    meningeal 
,  ,ir  '  ^%^fP'^^''«».y  thin  over  (he  aute.ior  in 

fn  oran^h.  oflhe  parietal  ho,,,.,      h   i.  i,np,,vl  ant 
."/''';"■'"'"'••  "'     '•''pliininLT  that   the   luwv     ,,hl,.   i. 
not^  always  paraHel  with  (he  outer 

r.-:t..irrio.„,.  This  opera  ( i,  .n'  i.  ..arri,.!  n„t. 
"  '■■'■-',"  "'  V"'':"''P''aly  in  intanls  ;,n.l  ehil- 
<lren.  It  (.onsists  in  the  reni.-val  nf  a  snip  of  hone 
fnun  the  vertex  of  fhe  skull  so  as  to  Jv.i'Z 
Drain,  as  an  Am.'riean  author  .'xpresses  it  *•  more 
olhow  room.  'The  operation  p  vesumos  ,1.,,  he 
airest  of  m-ow  h  m  th,.  brain  i.  ,lue  to  ;,  ,v(ar<  1 
urnwhof    heskul.  ln,talIthe..vid,.ne,.ato  s: 

hrbr.lin"%V''"-"'"'''1'"    ""■   ''-elopment   of 
tho  .1  '•  ^^'•"^^'■"•>-  ^^•^'<"':    the  condition  of 

the  .1,        •         "   ■■'    <'<^nsequenee.      Tn    hv,iroe,.nhalv 
the  skull   IS  seen  to   respond   n-adilv   to  th.   ouirk 

l^xpansion  of  the  brain:    if  <l„.  .o f  i.  .,f  V.  ,  7""> 

IS  arrested,  the  skull  reinai  "" 
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ins  sma 
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THE    CRANIAL    CONTENTS 

vii>iiil»i-:iii<'s     ol     iIm>     ln:iiii.     The  dura   mater, 

ti-niii    its    toiiuhiifss,    fdiiiis    ;iii    excellent    i)rotec- 

tioii   I.)  the  brain.      1(    is  \eiy   iiiiiinatriv  atlliereiit 

t(i    the    hone    omt    tl^-    whole    of    thr    '■-'/w     of    the 

-kiill.   ;in(l  eonscqiUMitly  iii  tliis  situation   cxtiava- 

-ations    lietwecn   tli"   nienihrane   antl    the    bouc   are 

-care.-ly  jjossible.      Over  tin-  vault;,  its  at tachiiient s 

■  i.e  conipaiatix cly  loose,  although  it  is  more  closely 

■iilhorent  aham  tin-  lines  oi  the  sntui'es.     This  lax 

ittaehiiKMit    allows    laru(>    lia'nnjnha,i:ie    and    puru- 

h'lifc   e\l  ta\asations    to    eollect    between    the    dura 

Mfdei'  and  lh(^  lioi\e.     Such  extra va'-ri t  ion<   usually 

i  .III    to  cohipi-c-^^don    of   the   brain,    and    it    may   be 

i"t<'d    that   in    the   <;reat   majoi'ity  of   all    ea-^es   of 

■impression   i]\o  eompri^ssinnf  fore(^   is  outside   the 

Hii'a   mater.     Thus,   in    uncomplicated  eases   whi'H 

\niptfuns  of  compression  come   on   at    the   time  of 

II  accidi'id,  tin-  cause  is  pidbaid\   ilrpi>ssrd  Ijone  ; 

'  h(>n  they  appear  after  a,  short.  inter\;il.  the  cause 

-   p?-obal)ly  I'xt  ra\asatr(|  blood   iM'twrcii   the  mmi 

I'.ine    and    tin^    bon(> .    and    ^\hl■n    a    lonu    inl.r\al 

i.iys  or  weeks)  has  elapsed  after  i1h>  accident.  th(> 

ius(>  is  probalily  a   collectiiui   of  pus  in  tin'  same 

t  nation. 

Sir  C.   r.ell  pointed  out  that    ihe  dnr  i    m.iicr  of 

le  \ault  may  be  separated  from   tln>   lione  by  the 

bi-ation   produced    by    a    blow.      "Strike   the   skull 

a  siiiijcci  wiiii  a  ii(>avy  maiiet  :  on  dis^i^it  inu  vou 

11(1  the  dura  mater  to  be  sh.-ikcn  from  the  skull  ;it 
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t!i.'  !M,ii:f.  stnirk.  Uv])rat  th.'  (-\>.ci  imci.t  .,n  an 
<:li.rr  Mil..).-,t,  ami  iu]v,t  t!,.-  head  nnmitrlv  wit', 
siz.'  injrcti,,,,.  and  .\. Ml  \m  1 1  f,,,,!  .,,.],,,  ,,,-  i„,,.,.,i,„, 
I.Mtm-  l.-.twixt  ihr  >kull  and  diua  niatrr  at  tlir  j.art 
sti-iKk  and  liaMnt,-  an  exact  i.'stMnMancc  to  the 
(•..auidiiin  f,,nnd  attcr  vi<ilcnt  Idnws  nn  tl:.'  'icad  " 
lillaiix  has  drinonsti'atcd  that  the  adhesions  he- 
tween  the  (hiia,  mater  and  the  \><,uv  ai'e  particiuailv 
weak  111  th(>  temporal  fossa',  tlie  most  n^ial  site  cf 
nirniimeai    hiemorrliage. 

\N  hen  Idood  is  pouird  out  hetween  tlie  dura 
'"'■'<''•■  'J  'I  the  hone  in  cas<'s  of  fracture.  Uie 
\essel  tliat  as  a  rule  nnvs  wav  is  the  llliilillo 
■iK'iiili^^i-:.!    ;„-|,.,.,.      h,    ,i,i,,,    ,,„.,   ^.^^^^,,   ^,^.   ^„^.,^ 

hj<'niorrha,ue.    tlu.    \ess,d     was    the    s.uirce    of    th.e 

Me.'dm-   m    tuenty  seven    instaiu'es     (I'.     Hewett) 

llic    vessel,    having    passed    tliriuigli    tin-    foramen 

spinosum,  divi(h.sinf..twohraneh(>s:    the    anterior, 

lie   larger     runs   upwards   across   tli.'  anterior   in- 

t'Mior  angle  ,.1  the   parietal  bone   and  ascends  the 

\ault   some    distance'    l.(>hind    the   coronal    suture- 

the.    po.leiior    runs    hacLua.ds.    uitji    a    hori/onta'l 

swi'ep    across    the    squam.ms    hour,    and    takes    the 

•'','."''^^''    "'    file    second    temporal    ce.nvi  ilut  ion       (Sn 
i'lgs.  J,  ;;. ) 

Mr.    .JaeohsMf,    has   shown    that    the   hraru'hes   of 
the  artery  are  m.uv   f  r,  .pimt  ly   ruptured  tl,an   th<' 
trunk.       Jhe    vess(d    IS    very    frecpientlv    torn    as    it 
'•msses    fh,.    anterior   angle    of   th.>    pari.'tal    hone, 
llicre  are  many  icasons  for  this:    the  h,mv  where 
uro..ved   l,y   the  artery  is  very   tliin;    the  arterv  i.s 
•'Men  so  -mhedded  m  the  hone  that  fiaclure  with- 
out laceration   of  the   vessel  wouhl   hardlv  he  pos- 
sible ;    and    lastly,    the    parti<ular    rc-i.m    .d'    the 
artery  is  a  part  of  the  skull  p.., diarlv  liable  to  bo 
fractured.     Mr.  Jacobson  shows  that  the  arterv  may 
be  ruptur.'d  by  a  fore.,  that  does  not  fractur,-  the 
skull.  \ml  merely    (>ads  to  detachment  of  the  dura 
mater.     lading     this  _  vess.d,     the     most     frequent 
sonrce^    of     .•xtramenmgeal     hr.miorrhage     is     the 
:.:•-:.:;    M.";;;:^,    t.m"  Ve,is(uis   iiiar    will    be    obvious 
**'• ^  •.imi*.*'*..     The  flaccid  walled  cerebral 
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(■"iii),iv>s,.(|     with    each     piilsa- 

<'lll|it.V     IJltn     tllr     MIHUls    sillUSCS, 

a  cavitit's  f(.i-in('d  bctw.'.'ii  tlio  nuU-r  or 
and  inii.T  ,,r  su|.i)(;rting  la.\<Ts  of  fht; 
At  the  points  wlicre  the  sujjenor 
enter  ttic  superior  longitudinal 
^mus,  and  where  the  t('nipor(j-si)henoidal  and 
-eipital  veins  jom  the  lateral  sinus,  the  araeh- 
:i'|id,  elsewh(>re  five  from  dura  mater,  is  firmlv 
.idherent  to  it.  " 
ih''    lateral    is   the 


■  ron.    a    su.gieal    point   (;f   view 
more   important  sinus;   and  as 


it    turns   downwards   beneath   the  mastoid   proecss 
!f    eom.s  into  close   relationship    with   the   antrum 


ml  cells  of  the  mastoid,  from  which  a  se[»ti'-  eon 
ntion  may  spread  to  the  sinus,  setting  up  throm 
ig.    L'L'.    I),    90).      The    h'it,M-al    sinus    is 


.-1-     (>;r     I 

'Marked  out 
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itiion,  (2)  tin 
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).v  takin 


ig  the  following   three   points 
V-    !'..  and    Fig.    :!,    ,,.    ]o)  .    ( , )    ^p|„. 
astennn,  (:i)  a  point   .1  an  ineli  Iwhind 
.    .  '"'  'd*  th<'  meatus.    When  th<'se  three 
pnints  are  joiiumI.   th.>   lateral   sinus  is  s.vn   to  ]»e 
mad.'  up  (,f  .w.,  parts-  a  horizontal,  whieli  gradu- 
ally   aseends    as    it    passes    from    the    iiii,,r,    to    the 
ysterion:   and   a   vertical,   which   rapirllv   <lescends 
from    Hie   astenor,    to   the    postmeatal    -point       The 
sinus  is  ]0  mm.  wide.    The  lateral  sinus  .seapes  fn,m 
III;'  skull  to  form  tile  inrernil   iugular  vei,,   in   1m, e 
with   the   anterior  border  of  the   mastoi.l   process 
l.iifc    situat.'d    deeply    li-neath    the    parotid    gland 
'  •<ir    2,   p.  ')).     A  li,„.  drawn  over  the  vault  of  tl 
'^kull   trom  nasion  to  inion   marks  the  lin,    ,,.    , 
.superior  lonsinMinal  sinus:    beneath  the  posteri 
mrd  of  the  sagittal  suture  it  may  not  keep  exactly 
to  tlic  middle     inc.  and  in   this   part  of  its  course 
It  frequently   shows  lateral  e.xtensi.ins  or  diverti 
(Ilia   known    as   p<tr<ixi)i(,i(Js:.      [n    th* 
•■•■'scs  tlie  superior   longitudinal 

Un'Vi    'IT'    "^V'''^    '^    ^'^"'•'^    romm<inlv    larger 
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•■.f.io-.spinal  lluid  fiuia   li.e   ventricles   and   thus 

y..duce  the  condition  <.f  hy.irocephalv.  Tiio  Ih.id 
■  so  drams  into.thc  veins  nf  (UA.n,  hence  pressure 
'U  tliese  niay  oring  about  a  like  result.  It  has  been 
:";;l..:s.|d  ,,.  ndievoth.  pressure  withm  th.  la  ra 
..ntr el,.,  m  cases  of  hvdrmvphaly  l.y  draining  h  ' 
•H.hiu-spinal  fluid  into  the  subdural  space  bv 
|..'ans  of  a  seton,    It  is  absorbed  under  any  pn- 'sure 

•■;-;  that  within  the  cerebral  veins  (H.il)^     if'  1. 
^'  M-     '-,    b.cnnn.s  en lar^r,.,!   l.v   cuUKeslion,    it   is 

■       '-t  by  unyielding  bone,   but  rather  bv  an  ad 
.^lable    uat,ev-hc.  ,    and    during   its   peri-nl   .,f    ■„- 
ngcment  it  merely  disph.ces  mfo  (he  s,,inal  p a rt 
f    'Ih-  subarachn.ud   spae..  s,,;,,..  .,f  th,.  tlui        I   , 
'"•rounds  It.     This  mutual  effect  is  well  i    u^tr  te 
"ne  ^^'^^/•^^PP^'^^-^^  \>y  Hilton  of  a  man  .hh  a  iVac 

o   ot    the    base,    tiom    whose    ear  cerebrospinal 
-'id    was   escaping.      The   <lischarge    of   this    f 

•^Urn  the  m.se  and  nmuth  were  lirjd  clusrd  and  the 
'IMS  compressed  in  the  neck 

-bnd'in'VirVTr"    ""'*';     '''■"    *"'''^    ^"""">"    "^ 
niul   in   the  cerebro-.spinal  system  of   an   adult    is 

'■Munatcd    at    lOO^KiO    c.c.    (about    J      /  )       1 1     s' 

-creted  by  the  .choroid  plexuses  (1)  i,      he  later- 1 

vcn  nc  es,    (^)   H.   the   n,of  of  the  tlurdT;.,  I     do 

•     <       .0    in    th<.    root    of   the    fourth    v.nt,i<.h./t   ^ 

pMitOmal     .■pilh.rlium     covimg     thrs,.     t)l<'viis<.^ 

l-iMg   n.gar.l.d   as   the   a.fual    structure   c'  n  v     ^ 

;..^     he   secret  u.n.      The    fluid    is   absorbed '>:    n^ 

!^)    HasI  "  Vr  ^"■•••"""l'"'^  ^l'<>  nerve  i^ocAi 
-.     i).\    I'nssag,.  i„to  v.ins  and  venous  spaces    and 

1   lUcs    ot    the    brain,    from    wh  ch    we    s.v    tb-.t 
diffusion   takes   place    rapidiv 
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iMi;    i[i:\i)    \Mi    \i:(  K 


Clui!-.. 


stirfac-  m)  !|„.  hasi  .|,l,.  ii,,i.|.  fias  ;issiiiii.  .1  an 
ineivus4'<l  Ml  I  lyrical  iiii|t..i  tan, .  .  h,  i-'i^r  lo  \i^ 
f'.rm  aii.l  i.lal  i..ii'-hi|,<  a  tv  ^hcun  as  s<vii  in  a 
■'■','"'•"  ••'.''•'•  It^  ^'^ill<  •I'scvnds  fn.r.i  th.'  ll.M.r 
'"  tlM>  (liinl  \v,i(n,.l<..  an. I  onds  in  fhr  post.-riur 
'."■  "••"'/'I  I"'-'.  Thr  aiit.iior  or  ula/Mliilar  Inl,<. 
H  appli.,1  In  ih..  n.'urai  lub,.  and  .nil.racvs  it  on 
e.-i-h    sido.      The   ^ian.li.lar    lolx',    whidi   arises   as 
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■   '"        Track  of  Development 


Septum   Nasi 

l-MAhYNlj.     PiTUlTARV 


lirf  10.  Section  of  the  pituilarv  body,  third  ventricle 
basi  sphenoid,  and  naso-pharvnv  ot  a  child  ajjed  15 
months.  I  he  remnant  of  the  stalk  of  the  pituitary  out'- 
srovvth  IS  represented  in  the  roof  of  the  nasopharynx. 

an    ..ut.iiT.iwtl,     fn,n    the    st-modauun    .„■    mnuih 
dcpirssiun    ot    thr    riu\,ryn,    is    divided    int.)    ^^^.. 

h.    nonral    ].U..    and    an    an.,.,inr    ,„.    jJv.../.^/ 
p.iit.       Ihr    p.rin<.uial    and    iMrmnial    iiarts    an- 


,     ,  ,     '  ; •     I'''  '"  111,11      laris    an' 

'?Mdn  r  /r'  ■'  ^''^"t^';-;.".^-  ^vl.i.h  is  nldit.rat..d 
.is  .ulult    litr  is   naclM'd    rl'io     km       'IM,..   .  i 

ffhmdular    part,    may    Imvuimo    1i>  p^.rlrophi.d  "an,' 
lo.ni   a   .irhindular  tmnn.ir,   an, I    i,,   nianv  of  th,.s, 
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idtuitary— ovidfjitlv  I 
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>y  means  of  an  internal 


retion     regulates  the  growth  of  th 
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c  \arious  jiarts 
secretion   is  in  excess,    leads 


'f  the  body,  and,  if 
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'V   opi-ration,    pait    of    the   ghi 
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dular    loite    being 
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iiiiioui'  may  depi'cs 
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aha 
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naso-phavyn(r..al  pituitary) 
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pituitary. 
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1   and   1^).     The  lon<ritud;nal  1 


■am  IS  indicated  by  a  line  d 


'■'oin  tlie  glabella  to  the  extern  il 


lai 


issu)-.- 


(ftre 
>f  th 


rawn  along  the  vertex 


1 1 


fiance.   It  is  nai 


occipital  prot 


ongituaiiial  sir 


row  in   front,   but  as  it  cont 


tu- 


;iin<{ 


r>assp? 


back 


111;- 


adth    b.'hind. 


ward? 


iml 


,,  wnicti   raj)idly  enlarges  as 
i(    becomes    of   consideraf)le 


a'^^     a     111! 


!'"<    s.ifii.'uhat 


•lu 


'ill-:    HKAI)    AM)    :<]](•  K 


Cll.'ii- 


predonnnanec   .,f    the    I.,ffc    ccivhral    hcn.ispiieie. 

fl55URE  OF  ROLANDO  Bf<ECKA 


PAR. ETA L 

eminence: 

f-ARlETO 

OCClPlTAL'^s? 

FI55 


NASlOfi 


INION.. 


'''^:.li"...^'!!!^'"^-  !!"^   '■^'^•'""   •••:  '''^  '^••"i"  ■'"d  sensor! 


motor  areas  of  the  cortex  to  the  skull 

Till'  -(iNiiil   iii.itiif  ,'ii 


<'fiiti( 

I  1  Ulpi 
.■lllKlll 
I  III'  |jii 
I-  III 


tl..    •Ml.  the  lat.M-al  siMiis  l.nnn.ls  (|m.  Ihw.t  I.^voI  .,f 


rhuv    h 

in    th.      V 

)lierc'. 


II 
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fic    ceicl)iinii    and    fhe    upper    of    tl-e    (.•('ichclliiiii 
l-iKs.   :;  and    l  i  ).      h,    fr,„,t    ,,f  th.'  car  thr  nnpcr 

<"V(lrV   ni    th,.   z\,un:,,:i    III    Us    iKistciicr   tillTC   fdUl-fllv 

Miarks  t!ie  Ic.wer  l.oidcr  of  the  tcMnjtoral  lohc      The 

P"  .•  .,t  thr  trmp.,ral  h,h.>  is  ■*  ..f  an  inch  behind  the 

■ut.r  niarKin  of  the  orbit  {.ve  Fitr.  3).     The  low,>r 

irnit  ut  the  brain  on  the  f(,rrhcad  niav  bo  indicat.d 


1*1 


.proximately  l,..v  drawincr  a  Hn,.  fr,,'m  the  glabeilu 
ttie  hyivian  point,   l   an  inch  aliove  the  upper 


NASlOfi 


I 


ison- 


-  \\  iili 
lij  till' 
i.;ick 
Th. 

linlor 
kintal 
u'liiir 
1    tllr 

I'S    (III 

ition- 


a  n  ( 


largin    of  the  orbit.      Th'>   olfactory   bulbs   lie   at 
itir  h'vel  of  the  nasifin  (Fig.  'A). 

The  cereb.dluni   is  best  explored   at  a   point   1 ', 
"lehcs  behind  and  I  an  inch  bel-.w  the  h'vel  of  th."' 

■  \l<Mnal  auditory  meatus  (.-^r  |''ijr  ;;  ,,  ]->)  |, 
.s  deeply  i,laced,  being  covered  by  the  ins."rtions 
"t  the  occipital  muscles. 

<)f  the  many  mcth.uls  which  liavv  been  sul- 
iri'ste,!  for  marking  out  the  lisMiro  of  Kohiiulo, 
the  most  simpie  and  accurate  is  the  following  •  A 
I-.nt  over  the  sagittal  sutun>  is  taken  midway 
...  v.een  the  glabella  and  external  occipital  pro- 
"'"■•■•I'HT.  Halt  an  inch  behind  this  »nr/-n\unf 
ly    upi.er    ei.d    <i      the    fissure    ternnnates    (Fig. 

'"   u-.;.  ]     f"  ''-'  Vl'"'"'"  ''•'"«  '''''i^^"  'I'.wnwar.Is  an. I 
"J^^nvih   from   this   point,    at  an   angle  of  G70     , 

•he   lino  of  the  sagittal   suture,    will    indicate   the 

|...s,tMn   of     he    fissure   of   Holando    in    the   adult 

-'.the   child    the    fissure    is   shorter   and    th     co    l 

'■''••;fl    arigle    is    f,"   smaller.      The    angle    is   eas    y 

•;.''aiued  by  folding  tun-e  the  corner'of  a  s  p  a  e 

'.T;    "^    ^1^':;:,  •'"!'    ••-n.oving    a    fou..th    o      the 

ul.t    angle.      7  his    line    n,ay    not    Ij.  ,,-,,, Iv    o^cr 

I'      fissure,    for    It    vanes    somewhat    in    position 

;;•    ;  <Im.'    to    the    shape    of    head.     The    sensori 

■  ''    •    .'leas  ..f  the   brain   ar."   most'v   represented 
"    *!"-   ;'Mvndin^^    frontal    and    parietal '  ronvol, 

"MS    which    bornwl    the    fissure    of    Holando.     The 

-.■age    width    of    each    of    fh..se    convolutions    is 

<.r  an  inch.      I  he  coronal  suture  is  about  li  inches 

ront   o     the   fissure   of    Rolando   at   its   upper 

''     •ind    1  ',     iiiehes    .M     its    l,,u-,...  '  ' 

lisMiM'     of    Sylvius    is     i„di,.afe.»    thus 


1  lie 
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Chill 


(l-"i«.     1-0:     A 


1"'-"'       i^      lakrll      1'.      ilMli,.;      I.,  liiiui 


which  IS  Ill(llc;,(r.|  l,y  ;,   distilicl    uuivh.       Tlli^  p., in) 


Upper 

P0L4MD 


PAR  IE 
OCCIPiTA 
FISSUR 

LAMBDA 


Mid  poim 


BRfCMA 


INlON 


FRONIO 
MALAR 
SUTURE 
GLABELLA 

NASlOrt 


l\i-     12.     Showing  the  lines  wl.icl.  Indicnlc  the  posi.ion  of 
the  principnl   fissures  of   (he   hniin. 

nri,>-s  b:,..M,nr,~,lr;,wnlrnn,  M,rl,.w,,-,n:,,,,,nnl     ,1„.   .,,!„    l,.„-l-. 
wards  ihrou-h  tlir  ,„,';, ta  1  i„„„t. 

of    <ho    pnnoial   J.ono     //„     ,,',,„,„.      The    pformn 
marks    <(,.    jnnH,.,,;    of    (h.    Ihnv    lin.hs       f 


'^    iiiii-    uraw/i 


'II 


I'issiUv'i:  (•!■  svLvir 


*;{ 


)■' 


ii,i(;k\v;ii(ls    ;iii(|    upuaids    fr..ni    the    i.tciidn    f,i    a 
IHUtit   l   (it    an    iiicli    hclnw    <  ho    parietal   ciniiuMico 
iiichcat"s  tlic  situation  of  llir  /i,isf,  rim-  hnri-ontol 
hmh  or  rauiu.<  (Y\rr,  \-2),     \i  th,'  paiirlal  vmrnvm-v 
Im;  n(.t  well  niarkcd,   then  the  fissuro  may  bo  in- 
(  icatod   !)>•   joining;   tho   fronlo-malar   notch   with 
tiio  pt^Tion  and  prolon^Mn-,'  Ww  Vuw  (Inis  Un-n\v<\ 
straiglit  backwards  to  the  r(>gion  of  the   parietal 
eminence,  as  sliown  in  Fip.  ;?  (]?.  J.  ]?crr.v).     This 
ramus  is  l)()und(Ml  Itelow  l)y  the  superior  'temporal 
convolution,   which  contains  in   its  middle   third 
th.'      \v.,rd-h.'arin.i,^"'   cnfre   (I'i-.    ]  i ).      Al)ove.    it 
IS  huundrd  from  before  backwards  l)v  the  basilar 
I'^irt  ot  the  inferior  frontal  convolution,  the  lower 
•nds  of  the  ascondniff   frontal   and   parietal  con- 
\oi-itions,   and  the  supramar^nnal  pvrus.     In  tho 
tiiree   parts  first  named   arc  situated  centres  for 
Miuvements   of   the   tongue,    larynx,    pharynx   and 
MiMulh.     A  penny  pioci;  placed  directly  behind  the 
'•■rmination    of   the    Sylvian    line    will   cover    tho 
iiiKular  convolution  in  which  the    •  word-seeinc '' 
'■litre  IS  ],laced  (Y[^,   j , ).     ^lie  parietal  eminence 
covers  tho  supramarginal  convolution.   The  m^ccrifl- 
rng   Jnnh   of   the    fissure   of    Sylvius    is    indicated 
h\   a    ine  ;  of  an  inch  long  drawn   upwards  and 
slightly  forwards  from  the  pterion,  while  tho  short 
nri(,rtnr    hon:n,ifaJ    limJ,    is    indieatrd    bv    a    line 
h  an    inch   long   drawn    forwards   from   the   same' 
point.     Ji.'tween  the  ascending  and  anterior  limbs 
IS  situatofl   the   pnr^   f rianf/u/aris  of  the   inferi.)r 
trontal     convoluti.m     in     which     the     centre     for 
motor   speech  y    is   placed.     Eroca    regarded   the 
1-tt     inferior      frontal      convolution      (frequenllv 
■■■'.  I<'d  J^roca  s  convolution)  as  speciallv  cuinecteil 
^vih  speech,   but  recently   Pierre   Marh-  has   pul,- 
isi.rd  aero, nits  of  a  i.uniJM.r  of  casrs  of  disrasv  of 
'His    part    111    Avhich    spoech    was    unaffected.     Thn 
■on  of  the  Sylvian   n.surr  is  \  an   inch  l.-ng  and 
"ins    <Iow,iwar<ls    and    foruards    und.-r    the   great 
m^'    "f     h<.    sph.no.d    (Fi,..    ,n.      Tin.    temporal 
•■'•I"'    Jlcs   hi'Iow    it.  ' 


''iii<:     tour    angh's    of    Hi,.     paiirf.W    I,,,,, 


h; 


n  e 
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i'ii|M,i(,,i,(    ivhihnnsinp.  I,,  the  I,,;. ill.    'Huanf^rnu 
y>f^,>/nr  aii-Ir  n.wrs  th,-  tM,s)r,i,,r  jiaiL  .,f  11h>  i,, 
trrioi-   trniital  (■(.nv<.lu(  i..n   and  Hie  aiitrrior  liori- 

/'■nt.il    .•iii.l   aM-rndiim    liml.^  .,["   ihr   fissure  (,['   S\  1 


vnis.    liir  aiilrri..r  l.ran.'h  .,f  Jlir  middl.'  iiM.iiijiK.'nl 
artery  asc.Mids  luMiralli   i(.      Tlic  ,////. //or     unrrinr 
iiUfrU.  at  th.!   l.rrLniia   c.-vris   lli..  (mninal   i.arf,  of 
thn   RiipiM-K.r    tr.uifal    cuivnlul  i,,n    and    fl„.   eoiitro 
for  nmvrineiits  ..f  tl...  l.ip.      The  /,os7.,/or  ,.v;;rr/o,- 
.•'nKle    at     tl..;    lanihda     li...    nxry    <ho    upiHT    part 
of   the   neeipil,      1,,1,.    and    '    an    inch    h<.hind    th<. 
l''"-|''*'""''-'P'f;il     tisMi.v.       The    ,>o.frrinr    ini,  rinr 
m!,.L  '"V;'"''^  "'•  '•"'iv-xity  of  (he  lateral  sinus  and 
ma.k^    file    lower    limit,   of    the   <-erel,ruTn.     Tn    it^ 
anterior   ha  f   the    j.ost,-rior    H,,,!,   nf    (he    Sylvian 
fissure    li.'s   henealh   tlie   squamous  sutiir.-,    Inif   h.- 
hind  .passes  ..ntirelv  I.eneath  (he  parir.fal  hone. 
Ifc  wi  I  he  (h„s  seen  thaf  the  parietal  hone  eovrs 
f.hr  Mhole  of  (he  parietal  lohe.  the  pos,    .-inr  part. 
«d  tlu;  frontal  and  tempc.ro-sphenoida!   lohes    and 
tlio  upper  marum  of  the  oreipital 

Thn  iiiliiioi  Miiiponil  roiixohiiioii  passe. 
I)ac'kuards  ahov  e  \y  upper  l.order  of  the  zvponia 
<nid  external  a:id.tory  meatus  and  rests  on  the 
<t'".  n,of  of  the  tvmpanum.  Hence  it  is  (he-  most 
common  site  o  ahscss  which  mav  follow  middle- 
ear   disease.      (  !■  It--.    II) 

The  b:m:,|   y:,„«ii,,    ,,f  ,i„.  ,,,^,i„     ,,^^, 

striatum  and  opt, eihal.nnus     a-v  c.pped  on  their 

"."(••'•     asneef      l,v     tie.     isl;n,d     of     l;,.i|."The     j.]     ,     | 

lies   huned    i„    (he    ant,rior    tlir fourths   of     he 

assure  of  Sylvius,  and  hence  the  surface  martin^ 


|i;i"~;i  I    ua nul la     ( 


';~;'<1    'i^'Y    the    island 

h.'ilteircle.  with  a  radius  of  '  ,.,„  ;,' .i,  a'^,'1 
n;  -ntonhep,erion.wi,li„di;;,lVj;;^;.;  ,^ 
•  of  the  l.asa  tr.-.ndia,  uhih-  their  posterior 
1'".'^  l!;;s  some  .h.tam.  i„  fn.nt  of  the  point  nt 
-h.ch  the  lateral  ventricles  mav  In.  (,n  'l  f/r. 
I:-P-  .••■-  I..  12)^  That  p,,In(  is  f,,unc/  (h  s^  . 
Iin<;   •■.   e.u.    (2    inches)    i,,    1,.„^.||,    i.    ,i...\,.;;'\'l.  f 


en ii.\    ii()uar<is  from  I  Ik 


'  ''Mii-nal  auditory  meatus: 


S1;N->(^HI-.M(j1,)K     AKIAS 


4,") 


thi' 


nr  I'ninf,  f,,r  t.ippii.-  (h,.  latrral  ventricle  iius 
-  "I'-  <',  oi  ;iu  inch;  hLliind  th.;  ui)1),t  ..nd  of 
'iis  Imc;  a  t)-.Kai-  tlinist  m  ih..,,.  ,.,,iris  tl,r 
ib-r.-il  viitncle  at  Uw  juncti.-ii  >>(  tlir  body  with 
li'.'   descending  and   posterior  h.,rns.      (Jenkins  ) 

^<'iiMHi.iiiotor    :ii<>:is     ol     iIm>     l»i;nii.  ~   \ 

■  nnwledge  ot   the   position  of  these  areas  is  most 

iiuportant  in  enabling  certain  l,rain  lesions  to  he 

-'•alized  and  m  guiding  the  snrgeon  m  operations 

:ip<»n  the  cerebral  cortex. 

J'ornierly  th<',s<.  areas  were  belie\<.d  t,,  be  situ- 
it''d  in  the  ascending  frontal  (precentral )  and  also 
'M.ndmg  pan,  lal  (postcentral;  convedution,  but 
'■y  Ntimulatmg  more  accurately  the  cortex  of  these 
'involutions  in  anthropoid  apes,  .Sh.rrington  and 
tjiunbaum  found  that  motor  reacti.uis  were 
•  •iicitcd  only  from  the  ascending  frontal  The 
•ni-angem,>nt  of  the  motor  areas  is  shown   m  I-ik' 

:'U!Lr  "'''"''■  >'""'  "*■  ^'"-  ••'^'■"'"ling  frontal, 
l.assing  also  some  distance  (.n  U,  the  niesial  aspect 
"t  th.'  brnin,  the  movements  of  the  lower  extiVinitv 
;i'id  trunk  are  represented;  m  the  niiddh-  Ihircl 
'h-se  of  the  arm;  while  in  the  lower  third,  those 
u  the  tace  n.outh,  a,,d  larynx.  J5ehind  the  iis- 
Min    ot    holando,    m   the   ascending   j)arietal   con- 

olu  ion,  are  situated  sensory  areas  cl.rresj^ondin.r 

ol  ;i;r''"x"  ;"'"'■'•'  '''  ^'"'  ascending  fro,/tal  con" 
•"lion.  A  tumour  pressing  on  the  surface  of 
'<  l'!-ain  first  excites  the  cortex  to  aetion:  hence 
•me  situated  over  a  motor  area  e.x,.,t,  s  the  ni.  ' 
'n^'"t.s  represented  in  t  ha  t  area,  .  ,r  ..„■  o  !  r  sen- 
■sjjry  area  excites  the  sensations  lepn.sent.d  there 
Mimulat.on  of  th..  eortex  ,s  sno,, 'f,,|l,,u„W 
dostruction    and    loss   of    f,ineti(,n      " 

"li'ia-y  e\ci(,.,iient.     Tli,. 


IS 


t'y  its 

lleliee     joss    of 

mtr-icr-ini-.l    r-,.       ii \vnipt..,n.  picdue..,!  b\ 

I    t     c      nial  growths  are  apt  n,,i.  t..  I,-  defmitelv 

■   sf        •    /''^Vi''''"';''   '•'.'".pression   effects   when 
'^s.tIlated   within   the   riuid    wnll.  ,,»•  .1..  ..i.,.n 

".M'gate    nio\,.nients   of    the   eyes   aiv    represenfV.ii 

('"^'"'•inr    ,.,,d    ,,f    (b,     /nid 


the    em  ( 


e\ 


a1 


the 
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trnnl;ii  coin  nl  iif  i.,ii  (Ki-.  i;;).  Thriv  arc  also 
Beveral  i)rimary  st3Hsory  areas  of  cortex  areas 
connected  witli  si^lit,  hearing,  and  smell  -which 
may  be  affected^  hy  intracranial  lesions,  and  give 
siyns  which  assist  thf  surtrr.ai  fo  localize  (he  s<'at 
of  disease.  The-  rl.<iial  cortr.t:  is  situated  near  the 
calcaiine  hssuie  and  round  the  occipital  pole; 
the  "word-seeing"  centre  occupies  the  angular 
pvrus  (l-'it^.   11)  :  the  au(Ut,>nj  cortex  lies  in  a  deep 


f^"'^'"  /en')po^^^y''i 


Ii>».  13  Showinji  the  Idcali/ation  of  mole  r  areas  in  the 
preceiitral  or  asceiufinjf  frontal  convolution,  and  the  sensory 
areas  in  tlic  postcentral  or  ascending  parietal  convolution. 

or  buried  part  df  (li(>  supeiior  temporal  convolu 
lion,  whi''    (he  "  v.nrd-hraring  "  centre  is  ascribed 
(o  the  middl.>  third  (.f  (I, is  convolution.     The  nl 
factory    curti.r   is    placed    in    (he    uncus,    wliich    i- 
situafed    (o    th(>    inner    side    of   (he    temporal    lolie 
Tuniours    in    the    neighbourhood    of    the    uncus 
besides    ])roducing    disturbance    of    (he    olfactorv 
S4'nsaIions,      freiiuciiMy     gi\..     jiso     to     "  dre.•lnlv 
stat<.'s.  ' 


THi:  im.uN 
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(.)1   the  br:iiii   guncrally   IiLtlc  has  to  he  said. 

Ill  a  surgical  sense,  it  prese!its  itself  simply  as  a 
ii'ge  Iliads  t.f  soft  tissue  that  may  be  damaged  by 
'i.ikiiiir,  as  gelatin  may  be  wlieji  shaken  in  a  ease. 
^^   '^  /^  rn  ^''''^    yirlding  structure,  and  does  not 
■ntirrly  hU  the  eranial  cavity,  it  mav,  as  it  were, 
"■  tlii'.wn  alxmt  with  the  skull,   and   be   damaged 
I'v  collision  with  Its  walls.     In  contusion  or  bruis 
iiig  of  the  brain   it  is  noticed  that  the  lesion   is 
\ery  much  more  frequently  situate  on  the  under 
surface,    both  as   regards  th<'  cerebrum   and  cero- 
b<'ilum,   than   m   any  other   part  (sre  p.   ;}0).     To 
this    statement,    however,    there    is    the    striking 
e.xception    that    those    parts    of    the    base    of    the 
errebrum  that  rest  upon  the  large  basal  collection 
of  the  cerebro-spmal  fluid  are  the  least  often  con- 
tused.    These  parts  include  the  medulla,  the  pon- 
atid  the  interpeduncular  space. 

The  brain  is  very  lavishly  supplied  with  blood- 
vessels. The  main  arterial  trunks  (vertebral  and 
internal  carotid)  are  both  rendered  tortuous  be- 
t.. re  entering  the  skull,  with  the  object  prol^ably  of 
'lirimnshing  the  effects  of  the  heart's  systole  upon 
the  brain.     On  entering  th(>y  are  almost  immedi- 

•■'.''  y.. '/•'''  '-'^',  •"^"  '^"  ''"'istMrnosing  circle  (circle 
nt  Willis),  which  has  thr  rffcet  of  (equalizing  the 
cere  bra  circulation.  Kmlx.lism  of  the  middle 
cerebral  artery  leads  t.)  a  wide  spread  destruc- 
tion of  the  cerebral  cortex.  It  supplies  the  third 
rental,  the  ui)per  and  middle  tenii)(.ral,  the  angu- 
hir,  supramargmal,  and  the  Iow.t  two-thirds  of 
thi>  ascnding  frontal  and  parietal  gvri.  The  only 
)<arts  of  the  sensori-motor  areas  which  escape  de- 
struction in  such  a  case  are  those  for  the  lower 
Iinibs  .ind  trunk.  7'he  anterior  cerebral  arterv 
>H|'!)lies  these  centr.>s,  the  mesial  surface  <  f  the 
frontal  and  parietal  lobes,  and  the  adjacent  part 

;(    the   r  ,||,.x    ,,,1    th<.   .Hit.M'    n.l.r.t.       Thr   nccipit.il 

"'l>o     ;umI     l<'mp(a-o  sphenoidal     e<,i.s  nhd  i,,i,s     ar<- 

'l'pll';<(    l^\    the    post^-rior  (vrebr.i!   .;.vf..,v..      [.;,,,,. 

'i'<'  "I  '"!;•  n.mmon  eai.aid  may  pi'oduce'  no  eiT.'rt 

I""i   (he  brain,   altli.Mmh   the  inM.f.dif  ^    ;,f(.,,.  ((.j^ 
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tipt'iiitmii  is  mainly  due  to  ccrobral  complications. 
One  carotid  and  the  Iwu  vn  tcl)ral.s  would  ap{)t'ar 
tt)   \)ii   able   to    liring   enough    lilood    to    the    hiain, 
which    blood    will     he;    as    I'venly    distributed    as 
hith(;rto    by    the    circle    of    Willis.     iJoth    common 
carotids  have  lieen   liuatured,   or  one  carotid  has 
been  secured   whm  its  fellow  of  the  opposite  side 
has  been  occhuled  by  disease,  and  no  marked  cere- 
bral disturl)ances  have  followed.      In  no  cast%  h(nv- 
ever,  has  the  patient  recovered  when  the  interval 
between    the   closing   of    the    two    \-essels    was    less 
than    a    few    weeks.     The    vertebral    arteries    can 
cari'y    a   suthcieiit    amount   of   blood   to   the    brain 
if   only   the   strain    be   thrown    upon    them   gradu- 
ally,   and    th(     l)rain    be   allowed    to   accommodate 
it.self  slowly   to  the  change.     After   ligaturing  all 
tour  artei-i.s  in   the  dng,    tlie  anastomosis  between 
the  si)inal   and  cerebral   arteries  within  the  fora- 
mi'ii     magnum     was    sutlicient     to     maintain     life 
(Hill).      I'lugging  (if  any  of  the  smaller  cerebral 
arteries  l)y  etnboii,   as  a   rulr,    leads  at  once   to  a 
maiked   disasti'ous   result.     Such  embolism   is  met 
with    in    surgery    in    connexion    with    aneuixsin    of 
the   eoiiiiiKKi   carotid.      In    simply    examining   such 
aneurysms,   a    little  pie(<'  nf  the  clot   contained  in 
the   sac   has   been    detached,    has   been    cari'ied    uj) 
into    the   lii-.iin.    and    iias   jiriMluced    a    jilugging   of 
oiu'  of  the  cerebral  Vessels.      Thus,   hemii)ligia  has 
followed  upon  thi>  mere  examination  of  a  carotid 
aiieinysiii,   a>  in  a  case  I'ccorded   ii\    Mr.   Teale,  of 
Leeds,      b'ergusson'^  tie'itment  of  aneurysm  at  Ih*! 
root  of  tlie   neck,   b\    (lisj)lacing  the  clots  ))y  mani- 
pulatinn.    has  lieeu  abandnned  dn   this  same  scoi'e. 
In    the    second    case    treated    l,v    manipulation    l)y 
this   snrgcdii,    nui'   df   subcl.i\  i;in    an<Mir\sin.    |i;ir;'i- 

lysis     ,if      th."      left      side     i>\'      (he      \„>'A\       fdllnued      a( 

once  upon   the  first  handlinir  of  the   tumour. 

'i'he  pnK.it  ions  of  the  brain  may  be  cnniinuni- 
cated  to  an,\  tiinhuijs  or  collect  inns  of  fluid  that 
reach  the  surface  of  the  tn'ain  thi-(umh  an  aner- 
:;;.•■;■  ;;;  inr  sKUii.  r>ut  ii  jiiii>ai  n  mis  ;ii-e  s\  richroil- 
oiis    with    the    arteri.-il    piiNe,    i,ii(     the    sphygmo- 
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^.aphic  (n.cing.s  of  the  cnvhral  puisatiuiKs  vKlnlit 
.'l^M  t  1.3  le.spirat.-r.v  curve,  cnvyud  directly 
l-m  tho  thorax  by  the  blood  within  the  vein. 
Il«e  valve  at  the  lower  end  of  the  jugular  v^i 
l:'.u-t"fo  frf  ^•.''^^'■S'tation  of  hlJuf  from  the 
iHMit  to  the  brain,  but  it  does  n(;t  prevent  the 
transmission   of   pressure 

Although    wounds    of    the    brain    bleed    freely, 
the    bleeding    is    checked    without    dilficultv      the 
vessels  being  capable  of  ready  contraction     -Large 
"•n.mrs    have    been    excised    from    the    cortex    o 
■    brain     without   undue    trouble    from   ha,mior- 
'hage.      Ihe    terminal     branches    of    the    cerebral 
art.-nes  anastomose  freely  in  the  pia  ma  e      b 
'  "•    Hiuiute   arteries    which    perforate   and   sur.t  k 
tlje  cortex  are  terminal.     Hence  a     •  p    ^n^X 
I    n;c    to     b.    siirface   of   the    brain^   llut^l 
•"i.imia  oi  that  i)iece  of  cortex,  and,   if  the  nres- 
•sure  IS  continued,  to  its  destruction  ^ 

Ligatun;  of  a  ceivbral  vein  usually  leads  to  an 
;,    <;l't'y  o     the  cortex  which  it  drains  (H.'rsle    ! 

uuvrln      nT"''%  ^'""'/ir'^  ""■•'•     '">aston.os- 
K  uin  nn  the  surface  of  the  cerebrum,   uniting 

;;,.;,'''l-',     -'th     the    lower    cerebral     vel, "      'ffi 

he    1 V.  .  ;i  ^''""•■"•'^    ;^"^'  nc.ipual  lobes  to  end 
I'l    Itie    Jateial    sinus;    the    other,     the 
■>i//rian   r>  t/i,  ends  in  tlu 


.other,     the    siti„  rfirliil 
e  sinus  of  the  small  wing 


4'  ii  1  •  ,■"-'"   *"    •-"^;  ^Tiiius  oi    111(1  sma   I    wnur 

:•  nnotTt'iift'd  ''^^ir'^'--'  '^"^^  --  '^'^^  i^- 

./v      iitted   (.ft    the   tentorium    without   rup- 
'UMug  the  veins  joimng  th.^  lateral  sinus.  ^ 


v.-rte 

UIll 


Y         I         n     i   J--VH  Liir  liiu'rai  sinus. 
Mio   1-hI.:^7  *"  "'l'"  "*"  ^^''  «-«'«'«'»»"lliiiii  end  in 

i  ■  ';"r^/^-^   ^»';.V'i"^   ■"■»•    <i'''ived   from 

In.       and    basilar.     Tumours    in    the    cerebel 
^  V '    'i-'^:    to    muscu.ar    weakiirss    and    inco- 
^    d     ation,    giddiness,    and    loss   of   bala    ce.     The 

^'"''    coordiiiafioii    ,,r    fn, 

I  "'"'Its  made   round  (iu. 


1(  FIJI'S 


are 


I  1'  I)  1  ft  ( 


veifical  axis 


concerned    in 

i'lKiiKS       i'lioVe- 

<|f  the  trunk 


('HAITI: II  i\- 

THE    ORBIT    AND    EYE 

The  Orbit 

Thk    antc'iu-post<'riur    diamok'r    of    the    orbit    is 
ul.out    l'^    inches    (41    imn.),    its   vertical    diameter 
at    the    base    a    iittle    o\er    \\    inches    (.'U    mm.). 
and    its    horizontal    (liaiiiel<r    at    the    base    about 
I,     inches     (:'.7     mm.).       The     diameters     of     th.' 
Klobc  arc  as  follow  :    transverse,  21  nun.  ;  antero- 
P<isteru)r,   'Jl'o   mm.;   vertical,   23  mm.    (Hrailey). 
lli<>    eyeball    is    tliei'efore    nearer     to    tlie     uijiht 
anc'     lower     margins    of     the     orbit    tlian     it    is 
to   tlie    sides,    and    tlie    great<'st    interval    betwe<-ii 
the    ghibe    and    the    orbital    wall    is    on    the    outer 
sid.'.      The    interior    of    the    oil)it.    is    nu^st    con- 
veniently reached  by  incisions  made  to  the  outei 
side  of  the  globe,  and,   in  excision  of  the  eyeball 
the  scissors  are   usually   introduced  on   that  sid. 
when  the  optic  nerve  has  to  be  divided.     In  excis 
mg   th<'   left   ('.ye,    liowewr,    it    may    be   more   con- 
venient  U)  di\i(l<>  the  nptie   ner\r'from  the   innec 
side.     Th.'  boiK'-.  forming  tii<-  floor,  the  roof,  ami 
the  inner  wall  of  the  orbital  cavity  are  very  thin 
especially     in    the    last-named    situation.      Tim- 
foreign  bodies  thrust  into  the  orbit  have  readil 
penetrated  into  the  cranial  cavitv,    into  the  nos- 
and    ethmoidal    cells,    and,    when    directed    froin 
ab()V4,    into    th<'    antrum.       In    several    ins;t;mpe«    n 
sharp-pointed   instrument,    such   as   the  end   of    i 
stick    or    foil,    has    been    thrust     into    the    brai'i 
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thn.ugh  tlio  (jiLit,  and  has  k-ft  hut  littlo  fxternui 
.■Mtlr'iict;  (.r  this  scritjus  h'sion.  ^'d.-itoii  uu'iilioiis 
;i  case  in  which  the  internal  carotid  aitcry  was 
wounded  thruugli  the  orhit.  Certain  cases  of 
pulsating  orbital  tumour  which  depend  upon  a 
n.nimunication  between  the  carotid  artery  and 
the  eaverncjus  sinus  have  a  traumatic  origin. 

A  reference  to  the  i-«>l;ii jono.    ot    tUv    4»i-l»it:il 
wjills  will  show  that  a  tumour  mav  readilv  invade 
iiirorl,it  bys})ivading  (1)  fr,,!,,  the  bas^- of  the  skull, 
'-')   trora   the   nasal   fossa},    (3)   from   the  antrum, 
and   ^4)   from   the   temporal   or   zygomatic   fossa?. 
In  any  of  these  instances  the  growth  may  enter 
the  orbit  by  destroying  the  intervening  thin  layers 
ot   bone,    and   in   tumours  of   the   antrum   this   is 
the   usual   mode  of  entry.     It  may,    however,   ex- 
i.iid  nK.rc  readily  from  the  cranial  cavity  through 
the  oi>tic  foramen  or  sphenoidal  fissure,' from  the 
nose  through   the   nasal   duct,   and   from   the   two 
tossai    named    through    the    spheno-maxillary    fis- 
Miiv      After  violent  blows  upon  the  temph-,  blo..d 
lias    found    its    way    into    the    orbit    through    the 
^ph.'iio-maxillary  fissure,   and   has  led  to  subcon- 
junctival  ecehymosis.     Distension   of   the    frontal 
sinus  by   retained  mucus  or   pu5,  may   lead   to   a 
l-romment  tumour  at  the  upper  and  inm>r  margin 
'  t   the  orbit,   above  the   level  of  the  tendo  oculi, 
which  may  cause  displacement  of  the  globe  down- 
wards, outwards,  and  forwards.     The  bones  of  the 
"rbit  are   peculiarly  apt  to  be   the  seat  of  ivory 
'•.\''stoscs,  which  may  in  time  entirelv  occupv  the 
orbital  cavity. 

The_  anterior    tliird    of    the   outer   wall    of   the 

"rbit    IS    s^-paratea    from    the    temporal    fossa   bv 

nie    malar    (Fig.    M);    the    posterior    twu-thirds 

•re  separated  by  the  great  wing  of  the  sphenoid 

'i"m_the     middle     fossa     of     the     skull,     which 

••-ntains_  the    temporal    lobe.      Kronlein    removes 

intraorbital    tumours   by   oi^eninir   the   out-er   •wall 

I  the  orbit  in  the  temporal  fossa.     In  a  notori- 

'IS    case,     in    which    a    murderer    attempted    to 

niniif    Miieide,    tlie    bullet    entire. 1    th,;    t^Tuporal 
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;'''-'^*r"\''''    < .\''''-ilK     i'liL    left     til.-    l.raia     lui 

fmirhr.l.      riio   ihiIp   ,,f   (In.   t.^mpMral   l.,he   is  situ 
a  <"cl   fnun  2  to  ii;",  rni.    hrhiiid   thr  outor   marten. i 

"I     T{l<'     ol-|)lt      (Sf,       I'ijr.     ;•       p       ]w^ 

ra|»Mih.  oriVnon.     The  l./st  description  of 
Uu.>    capsi.lr    l.as    Ihm-i.    ^mv.-h    l.y    .Mr.    i.orkwoo,!. 


-'■f   Tab5al    I  ic. — - 
CONju/<CTi  vA 

f  «r.Cncc< 

Capsule  c>'Te/^oa< 

TcmpoBal  F0S5a 


Cat    Celtus_ 


Ut  Tahsal  LlQ 
L'aCm   3ac 
^f^T  Check  Lic. 


AP^ULE■0>=Te.'10- 
'^T.   R.ECTub 

flEATn 


'^■DDl^   F0S5&       V 


Fig.  14.     Showing  the  arrangement  of  the  capsule  of  Tenon 
and  check  ligaments. 

Tlu-  .■y.l,:tll  i.  turn.'.!  .>,n  w;mK  -,.  ,1ki;   il„.  r^urual  ,luvk  li^Mnuu: 
i-^  taut  :mrl  llir  intriiinl  r,.l:ix,  ,i, 

of   whos<)   ivseurchfs   Prof.    (  ,u,„,nghua,   provides 
••  TIh'  capsiil,'  is  ii  (inn  I„os<.  nimibranc  spread  over  tlif 
it  is  iiitiniatcly  c.imfctcd.  aiid  it  end: 


Jlleliibraile    close    tit    111 


"ijniiutiva,  w  III!  wnicii 
liy  bleiidir 


'■    iiiarL'ui    oi    tin 


I'-'-  with  that 
iniea    (Fig.    H) 


!\ 
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iHluml  a  luM-.>  wuh  .hcshrafl.  uf  ti„.  ..,„i,.  ...rv..  uImt,.  tlir 

1  ..   ■      .     ,   ,.       ■*"1"'"II1.   ,itl(l    1>  <nruiMM  I      r.>    I    I..V.     .I'l 

.|y  so,,.,,  so  ,  v>..   ln,;,.n„I..-  ,i..„.,      „  ,,.„>  f,.nn.  .  k    ,      i 
p.-rcv  .1,,.  ,■,.,.,.!,.  „,.,.„.,,..  11,..  ..,,„ar.>r  „f  rl...  ,l„l„.  ,  I-';  '   , 

<'t     th..Op,.,.,njr.sll,,.,,„^.}.     ,vl.ich     M...    f„U,-    ,.,.,;,,     pHS. 

P.'.io,..,..!  back.anls  „p,.,.  th,.  „u,scl..s.  i,.   t}>..  f.  J,  .'.f 


I'll.'  li 


.II'. 


as 
low 
the 


til''    (.rl.if. 
actmii     of 

illr     «-lM>«li 

a  si(j<'  <!)- 
cxtt'iit  of 
th.' 
iin- 


■.h.;itl.sv.','y,.n,rl.asfh..inhn,<iil,,,lit-,.n,.fx-...iaispr..l,,,,.n.,l 

"111    t<.    th.^    inner    and   uutvr    wal'       '•      ■       ' 
InrailS,.     thrs.'     rxi)ansi,,„s     liniil 
*.'"      ^'"'     '■'■'•<'■     ihry    arc     known 

■si.l..    inovrmeiit   of    the   crnra    to 

••'•"'^'t'    1-'".      The    rxt<'rnal    cmTk    liKan.mt    is 

apsul<.  pas.s^.s  t<.  the  trochlea  round  th.  t  "  d   r    J 
.1"  superi-.r  o hhqu...     Th.  m.^,m'..mm'    I  «  .     o 

|f     ho   oyehall   stn-tchos   across    tho   orhit   like    a 
'■I  "n..ck,_  supporting    the    eyeball.     It   \s    le-illv 
.1   thickening   of   tlio    under    part   of   tiie   oapsi  le 
"t  ienon,  its  attachment  to  the  orl.itil  w.llV  E 

'ni<iits   of   tho   susp..iis„rv    Hk/u  ,  ,  t       If    f  h„       i 

'|ti;SUT;-t;;:;'.-;;d-;;-i? 

,""s    are    undertaken    to    remedv    .n,,;/,      VJ/!:^ 
■'rlciL''   ''''/   '•'  '^"  ^^^^<^  after  "th;'f;.ndorr  of 
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tliiniiuli  tlif  (niitiiiuity  nf  \t<  slKal'ii  Willi  (lie  ca))- 
sulf,  ail  at  I  aclmiciif  \n  llic  cxfliall  and  ((ijijuiic- 
tiva  as  well  as  to  the  oiliital  wall  hy  i\io.  check 
ligaiiKMii:.  Hcnco  when  the  tendon  of  a  nmscle  is 
coniplrlcl.N  cut  it  can  still  act  on  the  eyehall  ;  its 
cornpL*e  retraction  is  prevented  hy  the  check 
ligament. 

The  oi-hit  hchind  Tenon's  capsule  is  occupied 
hy  a  lai'ge  quoi'tity  of  loose  fat,  in  addition  to 
the  ocular  niusclcs,  v(>ssels,  and  iiervs.  It  is  hy 
the  ahsorption  (jf  this  fat  that  the  sunken  eye 
is  pr()du(>ed  in  cases  of  iMriaciat ion  and  prolonged 
illn(>ss.  Tiiis  tissue  affords  a  ready  means  for  the 
sjiread  of  4»i'l»il:il  sibsrr*.*..  Such  an  ahscess  ni;iy 
follow  injuries,  certain  ocular  inflammations, 
periostitis,  etc.,  or  may  spread  from  adjacent 
parts.  The  pus  may  occupy  the  entire  cavity,  dis- 
placing thi:;  eyehall  forwards,  limiting  its  move- 
mc'^ts,  and  causing,  Ijy  interference  with  the  cir- 
culation, great  redness  of  the  conjunctiva  and 
swelling  of  the  lids. 

l'N»i-4-i;fii  lHi4li4'«..  some  nf  them  of  rcmarkai)' 
size  and  shape,  lia\e  iodg<'d  for  long  ]iei-iods  o, 
time  in  the  or  -ital  fat  without  causing  much 
trouhle.  Thus  Lawson  re|)orts  a  cas(^  where  a 
pietu;  of  an  iron  hat-peg,  three  inches  long,  was 
einl)edded  in  the  orhit  for  sevei-al  days  without  the 
l»atieiit  heing  aware  of  it.  A  stranger  case,  in 
some  ways,  is  that  n^ported  hy  Furneaux  Jordan  : 
"  A  man  who  was  employed  in  threshing  hecamo 
th<^  sul>ject  of  s(n'ere  ophthalmia.  At  the  expira- 
tion of  se\eral  wei^ks,  the  ])ali(Mit,  whilst  pressing 
his  finger  on  the  low.'r  eyidid,  suddenly  ejected 
from  a  comfort ahl(>  hed  of  warm  jius  a  grain  of 
wh(\'i(.  which  had  shot,  forth  a  vitrorous  green 
sprout."  The  orhicai  fat  affords  also  an  excellent 
nidus  for  growing  tumours,  i-'ractures  of  the 
iniiei-  wall  of  th(^  orhit  invohing  tin;  nasiil  fossa- 
or  siiius(-s  m.iy  lead_  to  exte-nsive  emphysema  of 
the  orhtal  cellular  tissue.  The  air  so  infroiluced 
may  cause  the  glohe  to  ]>rotriide.  may  limit  its 
movements,    mav   spread    to    tlii>   lids,    .'ind    will     in 
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i'i>    (■;is.\    lif    iiici-f;is«'(l   in    .•iiihMint,  liy    lilnwinp;   iho 

Oi-hita)  iiiiisrIrH.  Tlir  U,ur  r-di  imiscl.'s 
rml  in  Ihiii,  flat  iininlnanoii.s  tr'nclmis.  The  ton- 
ij'in  (if  the  external  i<v  internal  rectus  niuscle  ir, 
t'lcquently  divided  for  strahisinu.s.  The  width  of 
I  he  tendons  varies  from  7  nini.  to  <)  mm.  They 
111!  inserted  into  the  sclerotic  near  the  cornea. 
I'ije  internal  rictus  is  inserted  GT)  nun.  from  the 
■  'uneai  mar^'in,  thi>  exteinal  GS  mm.,  the  inferior 
7l'  mm.,   and  the  superior  s  nim.   (Mei-kel). 

While  the  internal  antl  external  i.cti  are  pure 
internal  and  extern.al  i-otators  of  tlie  eyehail,  the 
-uperior  and   inferior   I'ecti,   owinc;  to  the  lini'   in 


iNF,     OBlICJ, 


iNt     Ohl  q.      R    Sup. 


R     Inf.        •-^p.    Orl:q        Sip.   OoLig        R.    iNr 

II;;.  I.S.     Diagram  to  show  the  notion  of  th- orbital  muscles 
I  he  arrows  show  the  direction  of  the  action  of  each  muscle. 

which  they  pull,  act  as  internal  as  W(>11  as  up- 
uard  ;:nd  downward  rotators.  Tlieii-  tendency  to 
act  as  internal  rotators  is  counterhalanc(^d  by  the 
1W(.  nl»li(pie  muscles,  which  serve  as  external  as 
■ell  as  ujiward  and  downwai'd  rotatoi's. 

'i'lie    diagram    j?i\eii    in    l-'itr.     i.-,    ^vill    lielp    f,, 

"take   the   actions   of   the   (uhital    muscles   cl.  .irer. 

;  ■='n,iu,u:ati^   horizontal   movem<iits   to  the   ri/^dit   (.r 

■■•ft    ari'    ex<'cuted    hv    the    internal    and    «'xti'rnal 

'tus     muvcles.       When     '    ,.     cornea      is     turned 

i'Hards    the    musi'jes    in       ■fi,,n    are    the    itiferior 

''li(|ue  ;i.id  superi(i)-  recti, s,   the  fii'sf,  named  t^-nd 

'11-^   1"   turn    the  cornc.i    t.iuards   the    temp.nal    as 

■  '.  the  .<eennd  towards  iiie  nasal  aspect.    The  i\\,> 

::  -       i;i\w;\i;i       Hi       iiiijiijj^      iil<'      (iirriejl      (.i()\S  n 
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w.iids  ,irr  ilic  iiif<'riiir  iccfns  nnd  su|),iiiii-  (ili!if|iii 

<ll<'       liisl        (Irilrctiim      tlh'       Illn\,||l.rit>       tn\\;ir(Is      tl|. 

liJi'^al    sidr.     (Iir  ntid    l(i\\;ii<ls    thr    iii.-ilnr    si(|< 

Till"  (li;m-f;uii  ;il-(.  ^<'|-\.-,  {,,  sIk^w  tli,-  umsclrs  ..f 
til.'  li.uflt  ;it|.|  l.ft  sid.s  wliicli  ;iiv  (( ,  ( ,1(1  i  ti.i  t. 
ill  con  juu-;il<'  iiio\  ..riimt  ~.  Tliii<,  in  <urnii>u:  i\u 
<\v<'s  d<,\\n\\;ird-  ;ind  i<<  tin'  riulit,  tli,.  su)i.M-i..' 
i'I.Iu(ii<'  of  th,  liuht  sid.'  .-icts  wilh  tli.'  iiifnini 
ri'ri\i<  uf  thr  Irfl.  If  (,iir  ,,f  (1,,  ..^  inusclrs  i. 
p;ii;il.\srd.  tiim  dmilil''  \  isi.in  ,,r  diid(ii)i;i  (icciii  ■ 
wIk'Ii    illis    iiiii\  I'liiriil    is    carvii'd    nut. 

_  The  oi-l»it:il  :ii-t4>i-i«>H  aiv  small,  .-.iid  scldun, 
.trivc  risp  i(,  (r(M;l)lr  w  lien  dividi'd  in  cxcisini: 
the  ij:1(i1)p.  ;.iti(N>  Ihi'v  can  lie  rradilv  comprpssc'l 
a!;aiM.st  (hr  JM.iiy  walls  of  Ih,.  cavity.  Piilsatin- 
tiiiiK'urs  of  this  jiari  may  he  due  to  traumatir 
aiicurx^ms  ,,f  mik  ,,f  (1,,.  ,,iliilal  avfcrirs.  or  ma\ 
depend  u|M,n  an  a  it^rio  vnous  ancui-\sm  form,  .i 
Ix'tu.'cii  the  internal  carotid  ai  N'ry  and  fh. 
cavernous  sinus,  i'n'ssur.'  also  ujxm  the  ..phthal 
mic  \cin  Cas  it  .•nt.Ts  th<>  sinus)  1,\  .m  .•in.'urxsm 
"/  *'''•  inf''nia|  car..tid  xev.,.]  nia\-  ),roduce'  all 
the  symptoms  aijsociated  with  luilsatii).,'  orhifal 
taimours.  Thromhosis  of  (he  cavern. ms  sin,,'- 
catis.'s  dilatati.,n  .if  th,-  oi.hthalmic  ^■.•ins  and 
jM-opiosis. 

Tho  oi-l»ii:il  im'i-*  <•*.  •  may  1h>  dama,ij:ed  in 
w.tunds  of  the  orl.it.  oi-  in  fra.tuns  of  the  nrliil 
;ind  ..f  th."  l.as,>  ,,f  th.-  skull.  They  mav  h,-  pr.-ssr.l 
"I""i  '•\-  tiini.. Ill's  fi'.im  \ari.,us  iK'irfs.  Ii\  ancii- 
rvsms,    ha'm..i'ihaaie   .".nd    innamniat..i'v   cffu-h.ns. 

Jhu..    Laws.m    r.'cords   a    cise    i,,    uhi.h    <1 ptic 

nerve   was   divid.-d   l.v   a    stal.   thr.iUKh    tin-    upp,-.- 
cy.'lid,  Mifli..ul  th.'  til..!,,-  heinir  injured    and  wit!, 
out   any    hon.-    h.'inLr   f  r.'.cl  ur,-d.      Th.-    same    ner\. 
has  als.i  h.-.-n  conn. let. -ly   t.irn   aci-..s.s   in    fraduns 
V'    ""'."•■'"••    ••""•I    ''-'^   '"'•n    pr.vM'  I    uiioM    in    frar- 
Ws   mvlvinfr  tho   l.-sser   Minir   of   t!„.   spl,..n..id. 
I  ho  third.   f..urth.   and  sixth  n.r\,'s    and  the  Hrsf 
divisn.n   of   the    lifth,    mav   he   ;,ff,.eled    in    cases   .f 
aneur\~ni    inv..l\  ini,'    th.-    inl.rir.l    car. .fid    .■i.t,..M- 
UMcrc    tney    lie    in    reiati..n    with    the    cavern. .us 
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sinus.  Tliry  miy  readily  \>r  picssiMl  upon,  also, 
Ip.v  aii\'  f^rcwth  iM\(d\iiig  tlii"  spiiciuddal  lissurt,', 
hinh  as  a  pfiii-siral  male  springing  fi'uni  tlio  inar- 
iiin  III'  till'  fivviii'c,  uhii,.  tli<>  sixth  iiiT\c,  fn.in  its 
iii<'i<'  ititiiiiat-  ciiiiiirxiMri  with  tli.'  liasr  df  ihi; 
>kiill.  lias  lic.'ii  dir.'ctl\  turn  aciiK^s  in  a  I'rac-t iii-<' 
in\.i|\ing    that    jiait    {  I'lcscntt    llcwettj. 

Ill   paralysis  of  the  third   nerve    tlui<    is  dion])- 
iim    .'t    the    iipixT    lid    (pt(.>is);    th.'    rv.-   is   aliiK.st 
Hint  innirss,     prt"^:'iit>     a     dung.'iit      s(jiiiia     from 
(iiinppi,s4>d    action    nf    th<'   <\i.iiial    rectus    musoK', 
and    rannof    h<-    ninxrd    litli.^-    inwards,    upwards, 
or    dir.ctly     di  i\\  nu  ard^.      Hntatinn.     in    a     dir^'c- 
ti'Ui      <lii\\  ii\,ards     ainl     outwards,      can     still     he 
'lirct.'d  hy  the  superior  ohli(pie  and  t.utt.'r   I'ectus 
Miiischvs.        The    jaipil    is    dilated    and    fixed;    the 
power  of  acconinioclatioi!  is  niiicli  impaired,  there 
is  diploi)ia,   aiul  soinctinn  s  a   little  protrusion   of 
Ihr'   gloht!    from    r(daxation    of    the    reef  i    muscles. 
riicsi!  symiitdins  refer  to  cojiiphdi'  paralysis  of  the 
ii'ive._    In  eases  of  partial  jiaralysis,  only  one  or 
t\V(i  of  tilt!  aho\e  symptoms  m:iy  be   present. 

In  paralysis  of  the  fourth  nerve  there  is  oft< n 
hai  little  change  to  Ix-  s^.n,  vinec  tlir  fupc- 
'idii  of  the  suiierior  ohlifpie  muscle,  supplied  by 
this  nerve,  may,  in  ))art,  be  jierfornied  vicari- 
ou.^Iy.     ••  There   is  usually  only  very  sliuht   defect 


M  the  mobility  of  the  eye;  what  there'  is  occurs 
^liieily  III  the  inner  and  luwer  angh>  of  the  field 
ot  visK.n;  th.-re  is  d.'viation  of  the  eve  inwards 
iiKl  upuards  on  lowering  the  .ibject,  and  simply 
iil'N^ards  when  it  is  turned  far  towards  the  healthy 
sKli'  Krb).  In  any  case  then-  will  be  dipl,n)i;i 
■sp'-cially  :n  certain  i)osifi,,„s  of  the  globe 

In   paralysis  of    the   sixth    nerve    there    is   con 


■lyvnt      strabisi 
ind    ;ui    ii 


^iiahisnius,     with     cnnsicpirdt     diplopia 
,','••''"»<>•    (-rotate    the   eye    directlv    out' 
>.iids.      I  aralysis  .,f   th-   s.Mh    nerve   mav    be   ac 
:'""''•'""■''    t'.v    paralysis    of    th.    nerve    to'  Hie    in^ 

"■■''    '■;''•'»!«  '.'f    !'"'   "PP-site   si.le.    uiving   rise   to 

iju,,ate    d.niation    of    the    eyes.      Sii.!,    a   (,,ndi. 
■■■;-;-a;es  a  lr>M.ji    m    iiie   niiciiMis  of  tiic  sixHi 


•rii; 

■ui 
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"'■i\|',  1"!'  ;illlmiiiili  tlir  lil.ics  fi.r  tli"  intiTiial 
rccUi^  l>ass  (iut  witli  thr  third  nci\t:  ihcy  take 
their  orij^'in    with    the   sixth. 

Scnietimcs  ail  the  oculu-xuol. a-  nerves  of  the 
i/yt-  arc'  paralysed,  and  in  such  eases  the  lesion 
IS  probaljlv  situated  cither  al  their  nuclei  of 
origin  or  at  thti  cavernous  sinus,  in  the  wall  oi 
winch  the  iierxcs  lie  ch)se  toucthei-. 

In    paralysis   of  the   first   division   of   the   fifth 
th<re  is  a  loss  of  sensation   in  al!  the  (.oiij  unct  i\  a, 
excei)t  such  as  covers  the   lower   lid   (supplied  by 
the    i)aji)ehral    liranch    id   the    infi'aorhital    jitvw], 
hiss   of   sensation    in    th<,'   glolx'.    and    iji    skin    sup- 
plied    h.\-     the     supratrochlear     and     supraoihital 
ner\<'S.  aiid  in  the  mucous  and  cutaneous  suifaces 
supidied  hy  the   nasal   nerve.     The   area  of  ana,'S- 
thesia    is   niuch    less   than    the   anatomical    distri- 
bution of  the  n(>rve,  owiup;  to  the  extent  to  which 
(uitaneous   ?ierv.'s   overlap.     No   reflex   movements 
(winkinii)   follow   ujxin    initation   of  t' e  conjunc 
tiva,    although    the   patii'iit    can   he   made   to   wink 
on   exposing  the   eye   to  a    strong   light,    the  optic 
nerve  ill  tliis  cas(>  transmitting  the  impression  to 
the    facial    nerve.     Srireziug    also    cannot    he    ex- 
cited hy   irritating  the   mucous  memi»rane   in   the 
anterior  part  of  the  nose.      Destructive  ulceration 
of    the    cornea    may    follow    this    j)aralysis,     due 
partly    to    damage    to    the    trophic    Inan'ches    con- 
tained iu  the  paralysed  ju-rve,  partly  to  the  aiucs- 
thesia  which  renders  the  part  ivadilv  injured,  and 
partly  to  the  loss  oi  the  leMex  effect  of  the  sensory 
nerves     upon     the     calibre     of     the     i)lood-vessels, 
wh.'reby   the   inflammation    is  [)erniitted  to  go  r.n- 
I'ont  rolled    (Ni^ttleship). 

"•.  paralysis  of  the  cervical  sympathetic  there 
is  nariowiiig  of  lh<>  jiaip.'lnal  t'lssui'*-  from  sonic 
dro.|ping  of  the  upi)er  lid,  apparent  >v(-cssioii 
o  the  globe  within  the  oildt.  and  some  nirrow 
ing  of  the  pu]ji|  from  oaialxsis  of  fh..  oilator 
muscle  of  the  iris,  which  muscle  is  supplied  by  (he 
sympathelu'.  'i'he  drooi>ing  of  the  upper  lid  luay 
'"'  explained  i.y  liie  fad   that   ea.ji  cvejid  contain- 
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■    l''>''-   "t    nil. I  Mated    muscle    lihrc.      That   in    the 
M'l"!'    n»l    arises    fi(>m    the    luxler    surface    (jf    tho 
paljx'hra',    ami    is   attached    to   the    tarsal 
'  iieafit-;   upjier   iiiaruiii    (  |-'iu.    is,    p.    7(j). 
aver    of    muscle,     whicji,     when     i.n    action,' 
p  up  the  hd,   is  under  the  influence  of 
sympathetic.     The    recession    of    the 


I'-vatoi- 
.11  tihtui 

i  his 

Auuld    kei 


the    cervical 

^lol.c  IS  supi).)sed  by  .some  to  he  due  to  "par;'ilvsis 
-t  the  orhitahs  muscle  of  H.  Mulhr.  This  muscle 
i. ridges  over  the  spheno-maxiUarv  tissure,  is  ccm- 
l-nsedof  unstnated  fibres,  and  is  innervated  bv  the 
Yinpathetie.  ("onlraction  of  the  muscle  (as'pro- 
diiee.Ihy  stimulation  of  the  cervical  svmpathetic 
111  animals)  causes  protru-sion  of  the  globe,  while 
M-ction  of  the  sympathetic  in  the  neck  produces 
ictraction  ..f  the  <yeh;,li  (Claude  T.ernard)  \o 
changes  are  observed  in  the  calibre  of  the  blood- 
vessels ot  the  globe.  The  non  .striated  muscle 
luauitains  the  intraorbital  pressure,  and  thus 
•issists  in  the  return  of  blood  from  the  ophthalmic 
N''ins.  In  animals  such  as  the  ox,  i„  which  the 
'•IMS  of  the  orbit  l)ec.une  dilated  when  th.>  head 
-  cairKMl  low,  as  m  browsing,  (his  musculature 
iilaiTis  a  gii'at   de\e!opment. 


Till-:  (Jr.oiiF; 


Tiir 


roi-noa.      The    ihicknes.    of    the    co,  nca 

••""'■^     Ii"iii     u<j    1111,1.     i-i     il,,,     rrntral     p;:rt>.<     to 

;'l    '"ni.    at    the    periphery.     One    is    apt   to    he    a 

iittlc   decei\,>d  as  to  its  thickness,   and  o.i    intro- 

■"'(•ing   a   knife    into   the   cornea,    th(>    instrument 

,'  ""'   •'"♦'•.'••/l  at  the  proper  angle,  mav  be  thrust 

'"!•  some   little  distance   among  the   lamina^  of   (he 

'   ii-I       In  tront  the  cornea  is  covered  bv  stratihed 

■■"Ihelium.     When    this    Inyer    has    been    remove.I 

•  -    '■ilnasion.    a    wlute    deposit   of    lead    salts    mav 

K'-  place  jii   (he  exposed  corneal   tissue   in   e.-ises 

'"''•'■     lyad    loti.uis    are    used.     The    bulk    .,f    (;he 

:    I'lea    is  made   np  of  a  great  number  of  fibrous 

•Milhi-      l>,aM-..,..v     ..i,;..i.     ..„ .-   .  •  .: 

-•»-••     .1 . .      iiiiii.li' 'iiii isiiig     Ccii 

"•"'s  containing   (he  c..rn(>al   :orpii.scles.      U  ffie 
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lit  z/.lc  (if  ;i  liiii'  s,\iiii>^c  !j(;  thruhL  iiitu  the  coriira 
tissiir,  the  iirt\M>ik  of  cell  si).'U't's  can  be  lillod 
willi  inject  idii  { Heckliiiuhausen's  canals).  When 
suppucat  i(in  takes  phnce  within  Hk;  jtroijei 
<'<ii'neal  tissue,  it  is  i.u'<ihaLI\-  ahui.u;  tlies<'  canals, 
MKidified  l)y  inHaiiiniat ii in,  tliat  the  jnis  s|)r<'a(.is. 
thus  priMJucinK  <'n.\\.  The  cornea  Cdntains  n^^ 
trace  t>f  MikmI  \-essels,  exc-ept  at  its  exti'enie  peri 


Im^.     16.      Horizontal  section    of    the    ^lobe    through    tlie 

middle. 

i(.  Conic:!.  ;  '<, -flci-iilic  :  ■■. '■IhhmkI  ;  ./.  iciina  :  <'.  li  n- :.'',  iri-  ,  i/,  ciliary 
l'l< -^  .111(1  iiiii-clc  ;  h.  canal  nf  "^ciilcililli. 


phery,  where  th(!  capillarii^s  of  the  sclerotic  a.\u\ 
conjunctiva  vnd  in  hiojjs.  This  lack  of  a  direct 
hiood  supply  renders  the  cornea  prone  to  inflame 
s|)ontaneously  in  the  cachectic  and  ill-nourish.ed. 
When  inflamed,  the  tissue  always  becomes  opaque. 
Tn    th(!   affection    known    as     interstitial    keratitis. 

li'(  11  wl-\'<>i.-t.i.lt!    fi.*-ini    4l>.,     ....*....; f    4i...    ., „:_       ; 

]', 1  -  ••':       ■  ■■■ .       -;::-:::-      :  ;l       l  ::t:      WI.II  ^iij      w; 

tile    c((rn<'a    penetrati'    ml.,    the    substance   of    tlic 


\ 


Tin;  (OK.\i;.\ 


Il)r 


niia    fnf    soiiii'    distance.     As    thrs.'    vessels 
'Hie      ittle     Avay     below     the     surface,     and 

'>''i''d     I'.v    the    h;iz,\     c<.riieal     ti 

-lilt   of  the  disease,   theii 

■ii'd  d(.\vn.  and  a  strand  <>{  sueii  vessels  is  cai'ii.'d 
-ahiK.ri    i.ateh.  "      In   the   condition   kn.' 


are 
are 

■s.sUe      th.lt      i>     tile 

scarlet  Cdjiiur   is  niiieh 


the 


CDi'nea    app.'ars    to    ho.   vascul 


wii    as 
iri/.ed 


[   here,   owing  to  continued   irritation,    v.ss.  Is,' 
•ived      from      the      neighbouring     conjunctival 


pass  over  the  cornea  just  benea  .  ,, 
epithelial  covering,  leaving  the  cornea  proper  a 
I'l'H'dless  as  ever.     The  term   arcus   senilis 

led  to  two  narrow  white  ci 
at 


pannus, 

I. lit  1 
An 

arteries.      naSS     over      ..i.^     y^umr:,.      n.sr     nnno...      .      ifE 

as 
,      ]   ,      ,  ,. - IS  ap- 

plied to  two  narrow  white  crescents  that  ar)pear 
the  periphery  of  the  cornea,  just  within  its 
margin,  in  the  aged,  and  in  certain  morbid  con- 
ditions. The  crescents  are  placed  at  tho  upper 
ami  lower  margins,  and  their  points  meet  midway 
nn  either  side  of  the  cornea.  Thov  are  due  to 
fatty  degeneration  of  the  corneal  tissue,  and  the 
change  is  most  marked  in  tho  lavers  of  the  cornea 
lust  l)eneath  the  ant.M-ior  elastic  lamina,  i  c  in 
the  part  most  influenced  by  the  marginal  blood- 
vessel. In  spite  of  its  la  k  of  a  direct  blood 
-nppiy,   wounds  of  the  corn,'a  heal  kindly 

'Ihe  cornea  is  vorv  lavishlv  supplied  with 
iM'i-v««N,  <.stim;ited  to  be  from  fortv  to  fortv-five 
"i  number.  They  are  derived  fro'm  th 
'I'M'vrs,  (Miter  the  cornea  through  th 
"1     tile    sclerotic. 


e   ciliarv 
•ougli    the    fore    jiart 
.  irul    aiv    distributed    to    ovcrv 
'•>"    "f    the    tunic.       Fn    giaucoma,    a    dis^visc      " 
\\ni(n    the    iilieiuimena    depend    upon    greatly 
'■'••'ased    inti-aocular   ])ressure,    the   enrnea.   b<  ' 
•■'"'."■sthetic.       This    depends    upon    th 
^^liieh   the  cilia r\ 


Supply    of    the     I'.vehall. 

>i<hr«iir.    rlioioid. 

-    Iliiekest    behind,    and 
inch    from    the   cornea. 

"■'  d     by     \  inlcnee     ]i      is 
"     Miojiis       \i«Mds,       the 

■'■    \\ay    from    j  h, 


N 


orve 


of 

in- 

'comcs 

depends    upon    the    pressure    to 

nerves  are  exposed  before  thrir 

anehes     rone],     the     cornea.       (Src    olsn 

p.    (Ui.) 

aiid    iri»*.     The  sclerotic 

thinnest   about   ]    of   an 

When    the    glolte    is    rup- 

the    sclerotic    that     tnosf 

rent      bring     usually      a 

'■'■I'lea.    i.e.    ill    ,,,•    alMiiif    (b,. 
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tliiiiiir.-i  part  of  tlir  tunic.  A  ruiiturc  of  ff.e 
conifa  aloiic  fi'oin  \iolrPct'  is  iiol  coiuiiioii.  The 
sclerotic  iiia\  lie  ruptured  whilr  tin-  lax  conjunc- 
tiva o\rr  it  ri'iiiains  untdrn.  Jn  such  a  case  the 
lens  may  escapi>  througli  th.'  rmt  m  thf  sclerclic, 
and  \>r  found  under  llie  conjunctiva.  At  the  i)uint 
of  l)cni-tration  of  the  optic  ncr\r  tlir  sclerotic  is 
thin,  and  i)ierci'd  1»\-  nunu'ious  holes  for  the  ])as- 
sago  of  nrr\('  Inindlcs.  This  wrakciu'd  portion, 
the  lamina  crihiosa.  pla\s  an  imjjortant  pai't  in 
glaucoma  ( [).  7  1).  It  gi\es  the  stippl-d  apjM'ar 
ance.  to  the  optic  i)apilla.  IJrailry  states  that 
thi;  lateral  ]iarts  of  the  sclerotic  ai'e  thinner  than 
the  upi)er  and  lower  segments,  the  infi'rior  jiart 
being  the  thickest  and  the  external  wall  the  thin 
nest,  it  happens,  therefore,  that  under  the  influ 
once  of  inti-aoeular  pressure  the  e\ c  exDands  moie 
laterally  than  in  tin'  vertical  direction.  It  is 
mainly  to  the  (lenseness  and  unyielding  chai'acter 
of  the  scliM'otic  that  must  lie  ascrilied  the  severe 
pain  (duo  to  pressure  on  nerves)  experienced  in 
tliosi>  e\e  affections  associated  with  ir.creased  intia 
oculai'   teiisioTi    (glaucoma,   <'tc.). 

The  choroid  is  th(>  vascular  tunic  of  the  glol.e, 
aTid  (;nrries  its  main  hlood-vessels.  I'.etwt'en  the 
choroid  and  sclerotic  are  two  thin  niemhrams,  the 
lamina  suprachoroidea  and  lamina  fusca.  which 
are     separat(Ml     from     (.'ne    another     hv    a     Ivmpli 

space.  Tn  injuries  to  the  glo})e,  th'eref(ii-e,  ex 
tensi\e  l.leedmg  may  take  place  l)etwee?i  these  two 
coats,  and  ind(>ed  a  lik(>  luemorrhage  may  lie  ih( 
result  siniidy  of  a  sudden  diminution'  in  the 
ocular  tension  i)roduced  l)y  smh  an  operation  as- 
irideciomy  or  cataract  extraction.  The  chorf)iil 
alotio  has  hoen  ru))tured  (usually  at  its  posterioi 
pan.)  as  the  result  of  a  Mow  upon  the  front  of 
the  eye.  The  choroid  is  om^  of  lh(>  few  })arts  of 
the  body  that  may  be  th,^  seat  of  m.danotie 
growths.  Th(>Re  growths  are  sarcomatcuis  tumours 
containing  <•.  large  amount  of  pigment,  and  occur 
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'iris    is.     fr(.ni    its    prcat    vasciilaiity.     very 


'•asily  iniiained.     From  its  relations  to  the  iM.niea 
iiul.sflerotic  it  happens  that  inHanunation  in  those 
•iinies   can    spread   \vith.)Ut   ditlleultv    to   the    iris 
nn    the   other   hand,    tiie   vessels   of   the    ins   and 
j    .horoid  are   so  intimately  related   that  intlamma- 
s     tions  set  up   m   the   iris  itself  have   everv   induee- 
nient  to  spread  to  the  choroidal  tunie.     Wlien  tiie 
Ills  IS  inflamed  its  colour  hecomes   altered     owin"- 
to  the  conp>stion  of  the  part  and  to  tlie  effusion  o? 
lymph  and  serum  that  takes  place  in  its  suhstanee. 
Ihe^swehin.t?  to  which  it  hecomes  subject,  touether 
with  the  effusion,  produce  a  blurring  (,f  ,ts  delicate 
r.ticuiated  structure,  as  seen  throuch  the  cornea 
Ouinp:  also  to  the  swollen  condition  of  the  little 
membrane,     the     pupil     becomes     encroached     on 
iiid   appears    to   be    contracted,    wiiile    the    move- 
nients  of  the   membrane   are   necessarily   rendered 
very    slusirisJK      If    it    b..    remembered"  that    part 
"f     he    p,;sterior   surface    <,f   the    iris    is    in    a.tuai 
'•••ntact  with  the  lens  capsule,  it  will  be  urxlersf o,,d 
ttiat    inflammatory    adhesions    mav    readily    tak(> 
place  brtwe<.n_  the  two  parts  (Fig.  \\\).    Aft<>r  iritis 
therefore    it  is  common  to  find  the  posterior  sur- 
face of  the  iris  (most  often  its  pupillary  margin) 
adherent  to  the  le  is  capsule  by  bands  of  lymph, 
cither  entirely  or  in  one  or  more  different  points 
Mich  adhesions  constitute  posterior  synechia'     the 
term  anterior  syneciiiie  bein-  ai)plied  'to  adhesif.ns 
"•tween    the    ins    and    the   cornea.      In    iritis   also 
the     huis     may     become     involved,     and     the     con- 
•lition   of  secondary   or   inflaminaf ..rv   cataract  be 
IToducetl. 

•  '''']V  ^•■^/,,.i'^  ""<"  very  cl,,sely  attached  at  if>. 
"isertion  (liiT.  17).  Thus,  in  th.>  eas.^  r,f  injury 
'  '    the    eve,    it    may    be    t.,rn    more    or    l.>«s    from 

•  •<  attachments  without  any  damage  belnir  flone 
'       the    other     tunics.       The     iris    has    been     crmi- 

tely    torn    away    in    a    few    ifislancev.    aixl    ha^ 
;ip''d     throiiffh     a     wound     ,,f     th.,.     .r!,,!,,.       t!-... 
i.iry    processes    have    been    tliiis   exixised.      ('on 
^ital    absence    of    the    iris    has    been    recorded 
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In  ca.si'S  (if  p''iirt  lat  inn;  wniirnls  .if  tlio  curiif.'i  the 
iris  is  easily  pi .  .1  i  |i-'(|  1 1  iv  n,.  di  |  icatj.  inul  ;,  icld 
inj?  a  nuMiihraiK'  that  in  jierfoi-iiiiti^  iridcctfiniv  th(^ 
noci'ssary  pifci'  of  tlu'  iiis  caii  Ijr  sri/rd  and  pulled 
out  thiMiitJjh  tlir  cinMiral  iii(i>-ii  m  uitlmut  offering 
sensihle  stance.      The    niiinhraiie    also   derives 

iiMicli  siipp    it    fi-(iiii    its  (iiiitaL-t   vith  the  lens,   for 
in  cases  wluM-e  t!ie  lens  Ims  l)Con  displaced  into  th' 
yitroous,    or  has   been   i-enio\etl   by   operation,   tlit' 
iris  is  oliserved  to  be  trcMuulous  when  tl  e  glolje  is 
moved.      Althoiiuh   \ery   \aseular,    the   iris   seldom 
bleeds  much  \vh(^n  cut,  a  ciiciiinst ance  that  is  firo- 
balily  due  to  (he  contraction  of  the  niuscular  filircs 
that  exist  so  plentifully  wiriiin  it.     Sonietitnrs  tlie 
iris  presents  in  its  substance  a  congenita!  gap  that 
runs    from    the   pupil    downwards   and   a   little    in 
wards.  This  condition  is  known  as  coloboin.a  iriflis, 
and    is   due   to   the    persistence   of   the   "  chor'  itla.1 
cleft."    fiiriii<'(l    during    (leve]o|iin-ril.   of    the    opti 
cup.      Tn    oth<r    ca^es    fhiM'e    can    be    sc<'ii,    str<tcli 
ing  across  tlie  ])upil.  sonie  shreds  of  tlie  pupiliars 
membrane.     Xorniaily  this  membrane,  which  is  an 
pai'cnj   for  a   few  (hi\s  aft^r  birtli  in  some  animals. 
is  enfirelv  alisorbcd  before  birtli. 

It  will  now  be  convenient  to  take  note  of  th( 
blood  and  ner\(>  sujiply  of  tlu^  globe. 

liloo«l  s.ii|»|»lv  «r  flic  4>.v«>l»ail.  1.  Thf 
short  ciliary  arteries  (from  the  ryphthalmic)  pierce 
the  sclerotic  close  to  the  optic  nerve,  run  some 
little  wayin  tli(>  outer  coat  of  the  choroid,  and  then 
break  uyi  into  a  capillary  plexus  that  makes  up  thi 
main  part  of  tlie  inner  choroidal  coat.  Tn  front  (his 

plexus    Lli\e^    So, Mr    XCsSels    (o    tlie    Ciliary     proCCSSCS. 

The  \eins  from  these  \-essels  aie  disposed  in  curves 
as  (hey  conviM'ue  t<i  four  or  fivr  main  trunks  ('\-enro 
vordeosaO.  which  pierc-  the  sclerotic  midwav  be- 
frwccii  the  cf>rnca  and  the  optic  nerxe.  In  th'' 
choroid  they  li(>  e\tei-nall\'  (o  (he  arteries. 

9.  The  (\vo  long  eiliarv  arteries  (from  the 
Ophthaliiiie  p,ierce  (he  selnclic  f,,  |]ie  oiif-'i-  sido 
ot'  (he  otitic  nerve  and  run  F'.i'wards,  one  (.n  <'i(her 
side,  until  (hey  reach  (he  eiliai\  region,  where  (Inv 
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t.icak  up  info  hninches  tliat.  hy  an  . -toriiosiiig, 
lorm  a  vascular  ciivle  about  the  periiihtTv  of  the 
uis  (the  circulus  major;.  From  this  circle  bome 
iranches  pass  to  the  ciliary  muscle,  while  the  rest 
1  111  in  the  iris  in  a  coiueigmg  manner  towards  the 
I'iipil,  and  at  the  margin  of  the  pupil  form  a 
-  <•,, lid  circle  (the  circulus  minor). 

■'>.  The  anterior  ciliary  arteries  (ficm  liie  mus- 
.  uiar  and  lachrymal  branches  of  the  ophthalmic) 
fierce  'he  scicrotic  (perfMiating  liranches)  about 
--'i  mui.  behind  tlie  cornea,  join  the  circulus 
major,  and  gi\'>  off  branches  to  the  ciliary  pro- 
(Chses,  where  they  form  copious  anastorno.v'ng 
Inops.  ^'Ihese  arteries  lie  in  the  subconjuncti\  al 
iissup.  Their  ■piscler.il  or  non  i)erforating  brandies 
;i..-  very  small  and  numerous,  and  are  .nvisible 
ill  thr  normal  state  of  the  rye.  In  inliammati.  n 
■t  tile  ins  and  adjacent  jiaits,  however,  these  ves- 
M.'ls  appear  as  a  narrow  pink  zone  of  fine  vessels 
i-'Muid  the  margin  of  the  cornea,  that  run  nearlv 
,>aiallel  to  one  another,  are  very  clostlv  set.  and 
iU,  not  mov<'  witji  the  conjunctiva.  Th'is  zone  is 
Known  as  tlii  zout;  of  ciliary  congt-si  on,  or  tin-  cir 
ciitiicorneal  zone. 

1.     The   vf^ssels   of  (he  conjunctiva   ;  re  derived 

tiom  the  lachryuial  and  the  two  palpebral  arteries. 

lliese  vessels,  in  cases  of  inHamn,  ition,  are  readilv 

distinguished  from  tliose  last  descril   ^d.     They  aiv 

I't  (omparatively  large  size,  are  tortuous,  are  of  a 

■  'right  brick-red  colour,  can  be  casilv  moved  with 

'  le    Conjunctiva,    and   as    easily    emptied   of    th^-ir 

I'lood  liy  pr(>ssure.     The  diffdcnces  presented  by 

these  two  sets  of  vessels  serve  in  one  wav  to  dis- 

pngmsh  inflammati-n  of  the  conjunctiva  from  that 

involving  deeper  parts.     The  conjunctival  vessels 

.  j-ound   the   margin   of  the   cornea  iorm   a   closer 

plexus  of  anastomosing  capillarv  loops,  wiiicii  be- 

oiiH-  cong.    ted  in  severe  sunerficial  inMammation 

t  the  cornea,  and  may  then  fi  rm  a  /one  around 

margin  of  thi?  oorn(>a,  whita  can.,  li.owpvpr.  bo 
^iiiiguished    fi'oni    the    "eiiiarv    /.oiir'     b\     th<' 

'Tai  characteis  just   named.     The  retina  ha^  a 
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\;Lseul;ii  syHtciii  iji  its  own,  supplied  through  tht; 
arteri;i  centralis  retina',  whicii  is  nowhere  in 
direct  coniniunication  with  the  choroidal  vessels, 
except  just  at  ih''  entrance  of  the  optic  nerve, 
indeed,  tlie  outer  layers  of  the  retina  which  are  in 
r(;]ation  with  the  clioroid  coat  arc  entirely  destitute 
oi  vessels.  Thus,  when  the  central  artery  of  tiio 
I'etma  hecoiues  i)lu,t:g<'d,  sudden  l>lni(hiess  follows, 
and  as  the  meagre  collateral  circulation  that  is 
'•stalilislied  l,y  th.'  minute  aua,sr<xm(.>-rs  ab<<ut  the 
entrance  of  the  nerve  is  quite  insufficient,  the  re- 
tina soon  becomes  a'(h'mat4)us.  A  permanent  plug- 
ging of  the  central  artery  means,  therefore,  a  prac- 
tical extinction  of  the  vascular  system  of  the  re- 
tina. In  s(Mne  cases  of  embolism,  only  a  branch  of 
the_  retinal  artery  !s  i)limged,the  ].atient  retaining 
vision  except  in  that  part  of  the  retina  supplied 
l)y  the  branch.  The  fovc^a  centralis,  the  centre  of 
acute  vision,  receives  twigs  from  both  the  superior 
and  inferior  tempoial  l)ranches  of  the  arteria 
centralis  retinse. 

In  cases  of  lurmorrhage  between  the  choroid 
and  retina  the  blood  must  come  from  the  choroidal 
vessels  ;  and  in  hieinorrhago  into  the  vitreous 
which  often  follows  injury,  tlie  blood  mav  be  de 
rived  from  the  retinal  vessels,  since  thev  run  in  the 
inner  layers  of  that  membrane,  or  from" the  vessel 
in  the  ciliary  region. 

\«'ivr  «^ii|>|>l.v  ol  tiK'  <'.v<'l>:ill.  1.  The  cili 
ai'v  nervi's  deriv<'d  from  the  lenticular  ganglion 
and  the  nasal  nerve  pierce  the  sclerotic  close  to  the 
optic  nerve,  and  pass  forwards  between  the  sclero- 
tic and  the  choroid,  supplying  those  parts.  They 
enter  the  ciliary  muscle,  form  a  plexus  about  the 
periphery  of  the  iris,  and  then  send  fibres  int<. 
the  ins  whicii  form  a  fin<'  jtlexus  as  far  ii^ 
the  pupil.  They  send  liranches  through  the  for.' 
part  of  the  sclerotic  to  the  cornea.  Thus  the  eye- 
l)all  obtains  through  these  nerves  its  sensory  fibres 
from  the  nasnl  branch  of  the.  firRf.  d'-vi'^irsn"  r-J  th<* 
fifth,  its  motor  fibres  for  the  eiiiarv  rnu"cle' and 
sphincter  iridis   from    the   third   nerve,   and   manv 
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upply  the  dilator  muscle  of  the  ins. 

-.   ili|-  conjunctiva  is  sui.i.li,.,!  bv  f..ur  jicr\cs  • 

.'bmo    the  supratrochlear;  inner  .ide,   the  inf  a^ 

nochlear;  outer  side    the  lachrymal  (all  branches 

"f  th,   farst  division  of  the  fifth)  ;  belo  v    the  p   1     •- 

As  the  ciliary  nerves  pass  forwards  between   tho 

i   eunvl  XirVy'^f"^     •    ^"J^^^-^-^»^Pressure  against 

■ '  uirteisio^"^""^'^'  "^  ""^"^  ^^  nicreased^ntra- 

Tlic  sensation  of  the  globe  itself  is  derived  solelv 

.'X\     ns  ol  th;';'/r  '^  '^'^  ^^^■^''-    -^^  ^^Hannuatoi-y 
■iiacnons  of  the  globe,  as  m  cornru  s  or  iritis    be- 

l"  m    r 'fer^^'l"   ^'^''^^^^  ^^^S  ^"   ^^'^   ^>'«-   there    s 
!     in    lofeiied    along    other    branches   of    the    first 

usion  of  the  1  fth      Tho  explanation  of    lis  fact 

;■'       ul'u   ;'''"«h^  ^^^^   in   the  common   origin   c?f 
the  ophthalmic   division  from  the   upper  Sn^orv 

;  on  ride^'v't  ''^'  ""'^'^.i"  ^'^^  floor"cTthe"our  K 
■\^?h  (^h!'  ^u^  n°!7-  ''^^.  th«^  nerve  cells  connected 

;  "'I    P.iin    (loivn   tho   side  of   tho   noso  f,dl    vinJ 
;•;    nasal    neno.      Or   the    pain    may   s  road     S 

i't    r"fo]t''',-„'";"h"    °f    ""=    «/"'■    •■'"'I    ''i"«""" 

'i-    iJC    telt    in    the    tempora      reeion     Corbi-f5,l 

/anch    of    second    division),    or    be?  referred    to 

'sochTd    ^l"    '-^"^J    t-th.  ; These    affections    a  o 

-  hr™     „!       1  .^^^^^^       ",'"^'h     lachrymation,     the 

'11.  mil  gland  being  also  supplied  through  iht 

'l-r„[  t'ifo'vo."  f^^'-jMrjr./J'^rjS-'^fy  "-T- 

■    1.    tah  tho       I '■.'''■■"'  "T™"'-'^  '0   irritation 
""i!gh  tho  orhionlar  muscle  is  supplied  hy  the 
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facial  iit'r\t',  its  rn'ivt;  fibrf«  are  dt  ri\i  d,  nut  from 
the  nucleus  of  the  seventh  but  from  the  oculo- 
motor nucleus,  situ  Hed  near  the  upjjor  sensory 
nucleus  of  the  fifth,  and  coniu.'ct(,'a  with  it  by 
reHex  paths.  Photophobia  is  most  marked  in 
superficial  affections  of  th(!  cornea,  and  is  often 
much  benefited  by  a  seton  in  the  tt-mpural  region. 
Inflanunation  of  the  iris  and  glaucoma  ar(^  accom- 
jjanii'd  by  hypera'sthesia  and  referred  pains  over 
the  outer  frontal  and  anterior  temporal  areas 
(Head).  The  nerve  '.entres  for  the  skin  of  this 
region  and  the  eyeball  are  closel\  connected,  a 
relati(jns}iip  whicli  may  explain  the  applicatiiui 
of  counter-irritation  to  the  temples  in  eye  disease. 
Inflammation  of  the  C(jrnea  giv.'s  rise  to  no 
referred  pains  (Head).  Strain  of  the  ciliary 
muscle,  which  occurs  with  errors  of  refraction,  is 
one  of  the  connnonest  causes  of  headache  leading 
to  referred  pains  and  areas  "f  hyj)ertesthesia  over 
the    iiiidoibital    i'<'gion    of   the    fori'li(>ad. 

The  relations  between  the  nasal  ner\e  and  the 
orbital  contents  receive  man>  illustrations  in  prac- 
tice.    Thus,   if  the  front  of  the  nose  be  struck,   <»r 
the   skin    over   its   lower    part  \>v   irritated,    as   b\ 
squi'ezing  a  painful  boil,  i)rofuse  lachiyniation  will 
frerpientlv   bo  prodp,c«'d.    Snu'T,  f  <'o,  by  stimulat  ing 
(he   nasal   i)ranch  of  the  ophthalmic' nerve,   often 
makes  t}\e  eyes  of   the   uiinitiated   to   uaf<'i-:   and 
it    is    well    known    that    thei'e    are    many    disturli 
an<'es  about  the  nos<',  and  flie  an(eii(u-  part  of  the 
luisal    fosHa\    that    can    "  inake    th(!    eyes    water." 
Hei'pes  zoster  often   pro\  ides  a   I'emarkaMe   illus 
tration  of  the  intinuite  relation  between  (he  nasal 
nerve   and   the   eye.     In    this   affection,    when   thi 
regions    of    the    supraorbital    and    suprat rochh^a? 
i>r;n!ches  of  the  first  division  ai-e  alone  implicated, 
(he  eye  is  usually  unaffected;  but  wh;i:  the  erup- 
(ion  e\(endr:  over  i\m  {)art  se.pplieu  iiy   tli*!  nasal 
nerve,    i.e.    runs   down    (he     ide   of  (lu.   nose,    then 
there  is  veiy  commonly  some  infl.m.m.it ion  of  (lie 

e>el..;il|. 

l>:iii^'4>roii«.   i«i-o:i    of  iIh>    «■)<•.     i'enetraf imr 
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^^'>uinh  of  th<.  (•urnoa  aluno,  or  of  (he  .sch-rolir 
■.lono,  behind  the  ciliary  r.gion,  are  by  no  means 
••  ons;  but  wounds  involving  the  ciliarv  b.Mlv. 
'I  lU  immediate  vicinity,  are  apt  to  assume  the 
.M-avest  characters  Inflammation  in  the  ciliarv 
Mgion  IS  peculiarly  obnoxious,  on  account  of  the 
inipwrtant  vascular  and  nerve  anastomoses  that 
'ake  place  in  the  part.     Indeed,  as  regards  blood 

i'i'istVicr?:  ^;'I^I^'>-',thf'-%i«   no   more^mpoi-Un 
..strict   in   the   eyeball.      From    the   ciliarv   bodv 
also    inflammations    can     spread,     more    or    less 

ivtTn, '''pJ  r  "'"'"'-''  "7''  choroid,  vitreous,  and 
a  Plastic  or  purulent,  inflammation  of  the 
'  1  .  >  body,  after  injury,  is  the  usual  .starting- 
.  nt  of  sympathetic  ophtHalmia.  In  this  ter- 
Mi.  r  aff..ction  destructive  inflammation  is  s.-t  uj. 
I"  the  sound  ,. ye,  which  is,  howe^  m",  not  us, ri 
invoved  until  two  or  three  n.onths  a  tr  the  other 

vact"na'tur"e  'Tlf'     "  ^^'^''''l^  .''  present  the 

.,fh  fi      •    fl''     '^   ^y    process    which    caur-es   svm- 

I  .Khetie    mflam.nation    is    unknown,    and    though 

am  (I)  that  the  change  starts  from  the  region 
'"-St  richly  supplied  by  branches  of  the  cilSrv 
;,-rves    VIZ.  the  ciliary  body  and  iris;  (2)  thatit^ 

.rst  effects  are  generally  seen  in  the  same  part  of 
'!"■  sympathi/ing  rye  ;  (;?)  that  the  exciting  eve  h-s 

;  4i  ^^tl  t  t"''""^  '^^'^'^"^  inflammation  of  its 
1  al  tiact  is  always  present;  (.} )  that  inflamma- 
'  ry  changes  have  in  some  cases  been  found  irtho 

;,  ::,    .l^'^^^^-^^r-P)-    M   is   n-.w  generallv   believed 

.-(  as(  fi  one.     The  subarachnoid  spaces  which  sur 
.•'•■'.I   the   ont.e   nerves   are    in   eo'nHnuifv   al 
•  .  nsma    and  offer  a  p.fh  wherebv  infection 
i'"'.id  fr,.m  one  ."v.-  to  (he  other.' 


it   the 
mav 
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measures  ,^  of  an   inch   from  side  to 
"f    an    inch    from    bef,,r,. 
brounh    lif,.    ,t   slowly    increases    in    siz.. 

'"  '■    \^  I'll    its    cipsiiN.,    is    in    a 
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It, 

per- 
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fectly  transparent  and  i)L'rf<'ctl,y  uuu- vase  alar. 
The  manner  in  which  the  lens  is  maintained  in 
position  is  sliown  in  Fig.  17.  Tlu-  ei»-.«umference 
of  the  lens  is  fixed  to  the  eiliary  processes  by 
a  system  of  fine,  transparent,  radial  fibres  (the 
sufipcnsori/  lii/aiiK  nt  of  the  lens),  some  of  which 
pass  in_  front  of  the  lens,  while  others  pass 
behind  it,  thus  forming  a  sac  or  capsule,  for  the 
lens.  On  the  eiliary  process-s  tiic  radial  fibres 
of  the  suspensory  ligament  become  eontinuous 
with  the  transi)arent  capsule  of  the  vitreous 
huinour-  the  hyaloid  membrane.  The  lens  nuiy 
(N-isily  1h'  loosened  or  displaced  by  partial  rupture 
of  its  suspensory  ligament,  and  "may  find  its  way 
into  the  anterior  chamber,  or,  more  commonly, 
back  into  the  vitreous.  The  lens,  if  disturbed! 
may  swell,  and  liy  the  pressui'e  thus  exercised 
ca^use  gieat  damage  to  the  important  structures 
adjacent  to  it.  The  capsule  is  verv  brittle  and 
elastic,  and  when  torn  its  edges  curl  outwards. 
It  IS  lacerated  in  the  uscial  operations  for  cataract, 
and  may  he  ruptun'd  by  many  fnrms  of  violence 
ar)plied  to  the  eyel);i]l.  "  In  one  form  of  cataract 
operalK.n  the  capsule  is  removed  with  the  lens, 
the  vitreous  being  I'etained  in  position  bv  the 
hvaloid  menil)r;ui<'  wiiich  li<^s  behind  the  capsule 
of  the  lens"  (Li<'ut.-Coh.n<')  H.  Smith).  When  th>- 
capsule  IS  wounded  the  aqueous  humour  enters, 
and  is  imbil)ed  Ity  the  l(>ns  fibres,  which  in  conse- 
quence swell  up  and  become  opaiiue,  tl.us  produc 
ing  a  traumatic  cataract.  In  the  various  forms  of 
cataract  Mio  whole  lens,  or,  more  ecnimonlv,  some 
portion  of  it,  beconi.'s  the  seat  of  opacity.  Thi-; 
often  commences  in  tlie  nucleus,  and  for  a  lone 
while  _;'.Mi;ains  limited  to  that  part:  or  it  mav 
first  involve  the  coilex,  and  in  su.li  a  case 
the  opacify  tak<'.-;  tlie  form  of  a  sei'ies  of  streaks 
thni     p<Mil     ((.wards    the    axis    of    the    lens,    and 


are   dependent    up<ii 

fillies. 

Of  the    iTlili.'i    it  is  onlv 
fhat.   its   connexion    \\i(ji    {\n 


llie   ai-raimcinent    (  f    |||<     Icii'^ 


neeessai-y  to  obsev\o 
elioroid   is  so  slight 


f.  '\- 


I  hi;  jn;j'i.\A 


•J 


1 1 1  a 
:    an 


'I'Ht  u,  may  easily  ho  detached  fn.:n  that  ninii- 
■•raru-  hy  hieriiori  ha^ie  or  oth^T  ettusKais,  and  may 
ndted  he  so  detached  by  a  simple  blow  upon  the 
^'lobe.  T-  von  when  exten.sively  detached  it  remains, 
iio\y<.ver,  as  a  rule,  attach..d  at  both  the  <,ptic  disc 
ind  the  era  serrata. 

.  The  IruRth  of  the  optic  Per  ,e  within  th<,-  orbit 
is  2,8-30  mm.  As  it  pass.>s  from  the  l)rain  it 
receives  its  perineural  sh^'ath  from  the 
mater  and,  n,  addition,  two  ,,(hrr  slH>atlis 
out^M'  from  the  dura  mat.'r,  and  an  innei 
he  arachnoid      These  sheaths  remain  distinct  and 

o>fo.i         '"  '/''';  ^"'^  f'"''^*^"  oneiosed  mav  be  in- 

pcted    .ne  oatei-  from  the  subdural,  the  inner  from 

h.-  subaraehnoi,    sj.ae.'.     Thus  inflammatorv  affe.-- 

tx.ns  of  the  cerebral  meninges  can  readilv 'ext.'iid 

j'l-'HK    (he   optic   nerve   to  the   opfie    disc' through 

int.aciania.  disease  other  than  meningeal  the 
nns.-hief  may  .xtynd  fr-m  the  brain  to  the  disc 
along  the  interstitial  connective  tissue  in  the  nerve 

h.s..  eonp.exioiis  may  serve  in  part  to  e.v])l.-,in  the 
trr(,uent  association  of  optic  neuritis  with  intra- 
'■'•■""al   d.s..aso.     As  thenerve   leaves  the  skull   in 

"•"|'<  10  foramen  it  is  m  contact  with  the  nut<'r 
^■il  of  the  sphenoidal  sinus,  nr,  ii  thai  sinus 
'•    'Hatively  small,   with  the  post.>rior  ethmoidal 

;...,■, ...l"..f,''r''\':''''*'''".''f  ^f'-^''  ^p-i^-'^^  inf..ctinn 

and   thus   set   uji 


the  (,|)Hc   n<'rve, 
Optic    neuritis 


ma\    spread   to 

optic    „.urit_is        .,,...    neurins    usually    implies 

f  ut  the  optu-  disc  or  papilla   is  inflamed,  but  in 

Mvpt.onal  cas^.s  the  chang..s  ar.   lin.ifed  to  tha 

[-■n|.o.f^^the    n.rv<.   b,.lnnd   th,.   ginb.    (rWrnbuIbar 

%4|ii4>oiis      :iii4i       »ii,,.oiis      Biiimoms.-  T|,o 

aqueous    hlls    (h.    spae.    between    the    eapsul<.    ■    u\ 
-[sp<:nso,-y   ligament  of   the  lens  an.l   the    !;.. 
Mie  ins  d.vides    Ins  space  into  two  parts,  the  a   i 
-nor  and  j)nsl<.rnu- ehan.bers.     Sinee'  houove,    iUo 
'"«  IS  h.rg-    y   in   a.'iual   .■.,n(a<'t    wiih   iUr  Ir,,'.     i, 


'Ilppi'tlS 

nt.d    I 


ha(     ihr 
a    I  ill  I," 


I'll 

poslcrmr     ehambrr     is     r,' 
angular    inlcrval     briueen 


il 

)!■(■ 
Ihr 
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iris,  tin-  (.'iiiar^'  jji-occsscs,  and  the  sus|h'1; -,ory 
iiuaiiifnt  of  the  h-ns  (V\^.  l"i.  Th<'  (l(')ith  nf  thr 
aiitoiior  chainlMT  is  :nj  mm.  The  ifiikt  stiatiim 
(if  the  coinea,  as  it  hrconifs  cnntiniK.ius  with 
the  sc'ler(»tic,  sj)lits  up  \ui<  filu'rs  which  jKiss  to 
(})  th(>  sclerotic,  (l*)  the  ciliai'v  muscle,  (:5)  the 
ciliary  })roc(>sses.  The  lihres  form  the  fif/n.m  nf  i/»i 
l>(  rtniatiiin,    and    the    inter\als   Ijflwr.'ii    its   fibres 


Conjunctiva  — 


Canal   of    Schlfmm 
Pectnati    Uia 


1R1<! 


LENS 


I) 


I'i^.     17.      Ligament iim     pcctinatum.   spaces    of    Fontana, 
ciliary  muscle,  and  capsule  of  the  lens.     (  .///'/•  I'liclm.) 


an'  kiH'Wn  as  tlie  spaces  of  I'unlaiia.  Tiny  aro 
tilled  \)\  the  a(|Uroiis  luiiiioiir.  Th<se  spaces  in 
their  turn  coiiimuuicat''  with  a  \<'Moi;s  cii'cular 
canal  situate  in  the  sclerotic  close  to  its  junction 
with  th<'  c(irn<'n,  and  known  as  the  canal  of 
Schlemm  (I'iu;.  IT).  This  canal  is  in  comniunica- 
tiiui  with  the  veins  of  the  anl-ij.ir  pait  of  the 
-elei-of  ie,  ciliary  ])rocesscs  and  ii'is.  I'Ik-  aipieous 
huneiur    pa'^scs    from    the   si)aces   of    l'.int:ina    into 


.1 
It 


1\'         AQUKUfS    AM)     V'ITJ;i:(.rs    ll  CMcrHS         :;; 

:i.c  canal  ,,f   S.i,l.nun,  y.,d  :hus   mio  th.   ven.as 
uculaun,,.      Un     ivlatmn   ,.n  bably  explains   the 
M.-H.ly    ab...rptive    puwrs   ./  Hie   aqu.'ous.      Tiiu. 

'Ji\pop.\..n)  It  IS,  as  u  ri.lr,  casnv  al,s,.rb,..l.     Th,. 

~i'"lV'^'L    "1  '"  ''r''"^^^'  "-'-^travasatinns  .,f  b|,,u,l 

'H  th<>  chanilxM  and  the  speedy  rwueval  ..f  sueh 
.ffusiuiis  contrasts  witli  the  difHeuhv  that  is  ex- 
|«'nenced  ,n  the  al-sorptmn  ..f  hln.,.!  fn.u  1^. 
Mtr.  ous  chamber. 

Profess..r  Arthur  Th.mis(m  has  r.-eentlv  sh.ANn 
that  the  inner  .,sp<.ct  „f  the  ^ch^otie  is  depressed 
'1-  grooved  at  tho  anterior  bas.-  of  thefns^  Vvi  ■„ 
•he  pu|.il  1.  dihvted  the  contracted  b!i":  ,f  " 
ns  ■  ul  tn  fill  this  gr<Kne.  thu.  rendering  th!. 
•H.ip-  ot  ,he  acpi..o„,s  luiinour  into  the  spaces  of 
'••"•tana    nu.r.'    ditficult.  ' 

i.rilVdtf  T"'  '''^?  '^'''''  r^^^^'  ■^'"''■^'  i"  "^"I'lr 
';   ;     a  tn      f       1'^   Ix'   secondarily   affect.'d   in    in- 
I.  ni'nati.,n  of  adjacvnt  parts,  may  hv  the  seat  of 
utmoiThages,    and    is    often    occupied    by    opaque 
l.'.diesot_vario„.  kinds.     V<'vrl^u  hUu-.uLr^^l 
.n   the   vitreous  for  cnsiderable    porio        w      ou 
-ausH.g  any  synipt.,„.s.    The  musc^  volitantes  thaf 
"tun    tiouble    th,.    myopic    aiv    d,,..    to    little 
;-|.a4uc    inatt.  rs   m    the    vitreous,    and    verv    o      'n 
r       },*!'■    ''"■    '"  '-.H.anee    thai     ,l,e    <..,r.u.eles 
.lieiLo;;!.'"'^"     ,nv.n,     .hen     „     ....d.r     H... 

-uIdU'^'^fr''^''-|'''''''''M'''''^    nien.brane   which   en 
.  psules    the    vitr.'ous    humour    is   known   as    th.> 
'  a  nnl  u.embran...     The  vitreous  is  readilv  .sep    •- 
.    <'d   f,un,   the   retina  ...xcept  l)ehind,   oppo'site  the 
"•    ^^'"■••;'    ^''"    a.fery    tn    ,1,      lens   enieVs    in      le 
■     us    and    passes    to,  ..trds    to    supply    the    fo-tal 
t      '     .    >     nembrane^     This   vessel    is  a  branch   of 
"     <'n  .al  art.ry  of  the   retina,   and  n.av  persist 
;    a    fihnu.s    cord    in    adult    life.       In    s.'.n.e    rare 
N's  It  has  c<.ntinu,.d  in  transmit   blood,   and  in 
■   ;   Hjs  ances  Its  pulsation   can   be  seen   with   th 
111  11,1  imosc(  ipe. 

<ilam-o..,a    is  a  disease  tb.    y  mpf,  .ns  of  u  hjeh 


le 
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arc   al!    (lijiindcut    iqcjii   au   iiicioas<-  in   tlf   iiilia 
ocular  tcnsK.ii  id  the  ghjljc     Tli<'  xiicreasod  tension 
is  (111.;  tM  an  rxccss  ot'  Huid  within  the  eyeball,  and 
this  would  appi'ar  to  icsult  fruni  certam  changes, 
seldum  aljscnt  in  the  glaueuniatuus,  that  interterc 
with   tlie   noniial   escape  of   this  Huid.     Xornialiy 
tliere  is  a  constjuit  ino\einent  of  tluid  through  the 
pupil  from  till'  posterior  to  the  anterior  chanibc'r. 
ThisHuid  is  derived  mainly  from  the  ciliary  bodies, 
and  in  a.  less  degiee  from  the  posterior  surface  of 
the  iris.     Atro])hy  of  the  epithelium  f)n  the  ciliary 
body  is  said  to  lead  to  diminished  tension.     From 
the  anterior  chamber  the  fluid  can  escape  into  the 
veins  through  the'  gajjs   lu   the   liganK'Utum  pecti 
natum  alrrady  alluded  to  (I'lg.  IT).     It  is  remark 
able  that  in  nearly  every  case  of  glaucoma  these 
gaps  are  occluded  by  the  complete  oljlit(;ration  of 
the  angle  between  the  periphery  of  the  iris  and  tiic 
(•(jrniva,   which  angle  is  normally  occupied  by  the 
iigamentum   peetmatum.      The   importance   of   the 
pi'i  ipheral  jiart  of  the  ant<rior  chanib<_'r  in  relation 
to  the  outflow  of  fluid  from  the  eye  is  shown   in 
many  ways.     If  this  part  be  blocked  l)y  the  iris  in 
perforation  of  the  cornea,  or  by  the  lens  in  some 
dislocatit)ns  of  that  body,  increased  tension  of  the 
gK)bi>  is  apt  to  follow.  The  relief  given  to  glaucoma 
|jy  iridectomy  ai)pears  to  depend  ii{jon  the  circum- 
stance  that   tlie    operation    practically    opens    uji 
aizain   these   channels   of  communication   from   the 
aijueous,    since    the    i)rocedure,     to    b(!    suceej'jsf ul. 
should  involve  an  incision  so  far  back  on  the  sclero 
tie  as  fully  to  pass  tlii'ough  the  angle  just  alluded 
to.      it    is   ne.'dful    als.>  that  the   ii'is  slmuld  hv.   re 
mo\ed   ipute   up    to  its  ;•  ttaehm(>nt,    and   that  the 
portion    r<'sec'<'d   sluaild 
tomy    als(     expost'S   a    fi 
th(^  iris  to  the  aqueous  ] 

young     the     ligame'ituin 

and    open    in    structur<'; 

lontract'd     in    the    old 


be  considerable.  Iridec- 
esl  iMpillary  surface  of 
niiiioiir.   which  thus  finds 


;i    fn'sh    exit.       In     'lie 
pectinatum    is    cellular 
it,    iM'Coines    fibrov"--     ;"'d 
irene«>    the   aged    are    mm 
Henderson). 


lal 


(d  glaucoma 


(T. 
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;"    ■);"7''"'<iH  "f  gl.uicuiii;i  arc   all 
IK'  .'Itucts  of  tlie  abnormal  t.-iisiuii. 


ixijlaiiu'il 

o  fatl,  lotic,  and  giv,.  ns.'  t<.  intense  pain,  Viiile 
the    dis  uri.ance    ni    their    functions    sho  vs    itse  f 
;n  the  hxec!  and  dilated  pupil  and  in  the  an-  s 
luetic   cornea.    .Perhaps   the   first   parts   to  suffer 
•m    con.pression    are    the    retinal    blood  v's  els 

n  rinb'rt  Th  '^''^,.''''^^  }^'  "n>st  obvious  at 
1'^    p.iiphery   of   the    retina,    i.e.    at  th'^   cxtroni<- 
nut   of    the    retinal    circulation.     Hence    ^llos 
Iwjt  gradual  narrowing  of  the  visual  fi,  Id       ucj 

I'H    ojjtic    ner\e    produces    those    flashos    of    li\rht 

"  V?i  ,  ^''^'■'^  ''^  ^^1^'  «^'l'^n;tic  is  in  the 
'I'H'  .').t  the  lamina  cribr.,sa.  This  Dirt  v.niYlv 
vu-  cIs    under   the   pressure,    anc    so      n  cluce     U 

Klaucnmatous  cu,)."  Pressure  in  the  opnusite 
direction  pushes  the  lens  forwards  and  thus 
narrows  the  anterior  chambers;  while' tl^^ener! 

t^r  e,,,n,r.  with  the  ocular  circulation  is^hown 
^;^^|the    distended    vessels    that    app<.ar    up.:n    the 

riir   ..y.'lMl^  (F,      18).-The  skin  over  the  eve- 

lou.'h  ^7  *^''V""^   ^^•''^^^^^^''   '-^"^^  «liows  read  Iv 
[I nough  Its  substance  any  extravasation  of   blood 
'at   ma,\   torm  beiieatli     t.     Its  hixitv    .nr,,. 


I 


..    ou-  Hid        V  '"^  Shrinking  of  cicatrices  below 
">\w  I   lul  IS  very  ai)t  to  draw  that  fold  awav 

■riion  of  ;:"'l''rf  '^  '^^"^^'^'"^  ^^^  condition  of 
,;  .1  "  ''''  ^""''■"  '''s  ectropion.     The  con- 

■C:::\:  }^:rrrf""  '^>'^  intilmnnatory  con- 
"•ns.  or  alter  it  has  been  subjected  to  destrurnvn 

ncies   is  prone,  on  the  ,u  her  ham    to  curl     H  Ir 

'  "p"f  'The'n  !''^'  ^''^^'/^"^  thus^t^'^^if!;^! 

•  Ms  •   onA  nf  ll?         '     I'l''^''^"^     '^■■•">'     transverse 
'    marked  than   the   rest,   divides  the     id   in  o 
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Iwii  jiait-.  till'  ii.uL  liciuw   1 


J  ■.:...  ---^      ^^ 
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F*'I(J.       IV.  —  Vertical      section 
thruiigii    upper    eyelid.       [-ij't'i' 

<i.  Skin  ;  ?',  orbi.'ulan-^ ;  ^',  its  cilints 
p.'irt  :  r.  niv(ilinilar>-  muscle  i,'i 
I'Vi  liil  ri'incsfiifiiitr  imrt  nl  tlic 
in~('ri!(iii  (ii  flic  lc\,-iti)i'  ]iu!ii- 
lira'  :  (/,  conimii-tiva  :  i ,  ta!'-:  1 
cartilaifc  ;  '',  Mcihotr.ian  ^/laml  : 
'/.  iiintlilicil  swcai-trlaiid  ;  y.'.cyr- 
la~lic^;  ',  i"i-l-larsal  jjlands. 

the    seat    of     lia'nini-ili.'m^c. 
is     iiiadvisaiilc     in     appiv 


iciii;:  t  hat  w  hii  ii  yi>\i'V< 
the  ultilir,  th.'  pail 
al)'.j\(!  Ijcin^  that  in 
iM'latiiiii  witli  the  soft 
st  riKt  HITS  of  tin;  orljit. 
In  cmaeiat inn  tlu'  lid 
b('cuiii«'s  much  sunken 
in  tlu'  lijic  of  thi:- 
fdld.  Incisions  shouki 
fcllnw  thf  direction  of 
the  fnkl.  Tiic  lid- 
ai''  \rr\  frcidy  suji 
plied  with  hh)(jd,  and 
ai'e  often  th(>  seat  ol 
na'\  1  arid  otliei'  \as 
cMilar   ,mo\vths. 

The  f<i|  |(  i\\  iiiii  lay«'rs 
are'  fdund  in  <'itliei 
lid  in  order  :  (1)  the 
skin  ;  (-2)  the  suheu 
tariedus  tissue  ;  ('.])  i\u 
nrhicularis  ])alpel)i'a 
rum  :  (  I )  the  tarsal 
plate  anil  its  ednt  inua 
t  ii>n  to  the  maririn  of 
the  crhit  the  jialpe- 
hral  memljrane;  (.M 
the  lave)-  of  M(Mi)iimian 
glands  einljedded  iii 
the  i)late;  and  (<i)  tli.' 
conjunetiva.  In  th'' 
upper  lid  tlie  le\at<M' 
palpehru'  is  founil 
passnitx  to  the  tai"s;il 
l)l;!te.  The  subcuta- 
neour.  tissue  is  xi'vy 
lax,  and  henee  the  lids 
swell  ,n'«'atly  when 
adematous,  or  wIk  n 
inflamed,  and  win  n 
On     this     aeeount     it 

le.'ehe^      |o       fl„.       li,]^, 
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hrcau.f  of  the  extensive  '•  hiaek  eye"  that  may 
to  low      Ihi.s  tissue  IS  peculiar  in  containing  no 

at  At  the  edge  of  the  lids  are  found  the  cve- 
lasJies,  the  oiihccs  .)f  the    Meibomian   jjlands    and 

■t  soine  iiM,d]{i,.d  sweat-  and  s*'hae«MUis  ghinds  '  Tiie 
M'eretion  of  these  glands  prevents  adfiesion  of  the 

■■•Igrs    ot    thr    lid.       This    ,Mlge,    llk<.    Oth-T    points    of 

l'iiieti..n  ot  skill  and  rnueous  m.-mhran.-,  is  ant 
lo  !)(■  th..  seat  of  irritativ<'  aff<.cti<,ns.  As  it  is  a 
'"■■•  <'.M;d..i-  alsn  the  eireulation  is  terininal,  an<l 
^i.:^nation   in  the  blond  eurrent  is  not  dilHcult   to 

'loiiuer  Syeosis  an  inManmiat ion  involving  the 
hair-fo  l,el.;s,  and  so,m>  of  tiie  glands  at  the  edge 
'  f.f.i"  hd  IS  among  the  most  eonimon  of  oj.hthal- 
-nie  aUeet.ons  The  eommon  stye  also  is  a  su  1- 
I'uration    in    the  eonn.rtive    tissiw    or    m    on.,    of 

I.;   ^  amis    at   thr    margin.      On    everting   the    ]nl 

ili''.Mrhnmian    glands   ea,.    I...   ,,,..n    through   tl.e 

'"'.lundiva    as   lines   of   yellowish   granules       Thr 

-.nmon     arsa!   .yst   is  a   retention   eyst  developed 

n    one   ot    these   gl;.nds 

Two  arteries  s..,, ply  either  li.l  :  a  palpebral 
l"-.in<.h  of  the  ophthalmie  running  along  the  int'r 
l'^"t  and  a  hraneh  of  th<.  laehrvmal  a  Ing  th  • 
'■"ter   par     of  eaeh    lid.      F.n.r  nerves   s  v     he 

"IM-.r  ey.lid    the  supraorbital,  the  supr  -de    • 

•"-d  :nfr;..troehlear,  and  th.  laehrvmal      O  ,e  n-   ' 
-l.ph.'s    the    lower    lid.    the    infraorbital       S 
l.vmpJiaties    ,,f    the   evelids   ent<'r    the 


ome 
pre 


;;yjjl-  .lands,  hen.:  in  eas:;^^ 

,f1J'''/'/.'''V"  - '!'''^':s<;nH-nt  has  nearly  always 

pai'olid  gland.     (Fig. 


i'"'n  notieed  in  front 
M.   p.    ][<:.) 

I'Ik'    «-oiiiciii4ii%a. 

I'  ''nibrano  is  th 


of  the 
The 


-     i.eular   part   of   this 

^'•I.y  supphrd  with  bloo,];  the  nalpebr.   \.   iV 
t 'n.ker   covered  witli  columnat'^i       ',.',;;;! 

H    M„nea  th..  ..on.,  u  net  ,\  a    b,.e,.m(.s  .-.Mitinuous 

.    he  epithelnm,  covering  that  tun!..  The  ll: 

^  ""•"<'"Iar  r,m,,unet,v;,  all,,us  ,,   (,,lM.r,v,.h 
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iiioVL'd  ahont.  iuid  is  of  great  value  in  some  opera- 
tions,  as,   for  example,   in   Teale's  operation   for 
syinhlepharon,  where  a  liridge  of  conjunetiva,  dis- 
Bected  up  from  the  globe  above  the  cornea,  is  drawn 
down  over  the  cornea  to  cover  a  raw  surface  in  con- 
tact with  the  lower  lid.    This  lax  tissue  favours  the 
development   of   tedema  (chemosis),    wliich   in    ex- 
treme cases   may  reach   such   a  degree   that  th<^ 
patient  cannot  close   his   eye.     The   vessels   also, 
being    feebly    supported,    are    prone    to    give    way 
under   no  great  provocation.      Thus,    subconjunc- 
tival luemorrhages  may  occur  from  severe  vomit 
ing,    or   during   a  par  ixysm    of    whooping   cough. 
Blood  also  may  find  its  way  beneath  the  membrane 
in  fractures  of  the  l)ase  of  the  skull.    Ha^morrliages 
l)eneath  the  mombrane  are  unlike  other  extravasa- 
tions  (bruises),    in   that  they   retain   their   scarlet 
colour.     This  is  due  to  the  fact  that  the  thinness 
of    the    conjunctiva    allows    oxygen    to    reach    the 
blood  and  gives  it  an  arteriarcharac-tor.     Sever, 
inflammation  of  the  conjunctiva  may  lead  to  con 
siderable  cicatricial  changes,  as  is  the  case  in  other 
mucous   membranes,    and   especially,    jierhaps,    in 
the  urethra.      The   contraction  of  the  conjunctiva 
after   destructive    processes    is  apt  to    lead   to   en 
Iropion.     If  Ijoth  the  ocular  an<l  the  cor'-ospondin^ 
part  of  the  palpebral  conjuncti\a   have  been   de 
stroycd.  the  two  raw  surfaces  left  will  readily  ad 
here  ;   the  lid  will  become  fused  to  the  globe,  and 
the   condition   called    symblepharon   be    produced. 
This  condition  concerns  the  lower  lid,  and  is  gener- 
ally brought  about  liy  lime  ^>r  oOm':-  caustics  b^iiit: 
accidentally     introduced    Ix^tween     the    under    lid 
and  the  globe. 

In  one  common  form  ^if  inflammation  of  thi- 
membrane  a  number  of  little  "granulations"  a{i 
pear  upon  the  palpebral  conjunctiva.  These  ar. 
not  real  granulations,  since  no  true  ulceration  ef 
ifho  part  taki's  place,  but  they  appear  to  be  mad^' 
up,  soil).'  of  juidules  of  adenoid  tissue,  others  of 
enlarged  mucous  follicles  and  o.*"  hvpertroiihied 
papilho,  all  of  which  structures  are  normally  foun.l 
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I.ACIIIM  MAI,     AI-I'AKA  IT'S 
the    iiiriiil.ranc      Tde    condition    is    known 


rn 


as 


•granular  lids," and  i^  associat.'d  with  the  form- 
ation ot  much  n<'\v  tissue  in  th.>   dcpprr  parts  of 
Mic  meinliranc.     J'r<.m  tho  ahsorptinn  of  this  tww 
tissue  and  of  those  granulations  a  contracting  cica- 
trix  results,    leading   to    much    liuckcring   of    the 
Miomhranc    and  oftoii  to  entropion  and  invrrsion 
r    the   I'.velashes.        In    purulent    ophthalmia    the 
-rnea   is   m   great   risk   of   destruction,    owing   to 
'  ."■  strangulation  of  its  vessels  and  possibiv  to  tlie 
iirect  effects  of  the  discharge  up^  n  the  membrane 
l.:Mlir.Viii:il  ii|>p:ii-:itiis.-^  Tii<   lachrymal  jfland 
IS    inv<'stcd    by    a   special    fascia   which'  s<parat<'s 
It    from    the    general    cavity    of    the    orbit;    and 
according    to    Tilhiux,     this    little    body    can    be 

'"*'I^^-?^'^ii'''^"\''"^'/''^^^"'"^  ^'"'  Kioater  spkcc  of  the 
orbit.  J  he  gland  may  inflame,  and  beronie  so  en- 
larged as  to  apj)ear  as  a  tumour,  which  may  dis- 
idacc  tlie  globe  downwards  and  inwards,  and'press 
forwards  tlie  oculo-palpebral  fold  of  conjunctiva. 
It  an  abscess  forms,  it  most  usually  breaks  through 
tlie  skin  of  the  upper  Lid.  Cysts  of  tli.-  gland 
"iacryops)  a'-e  duo  to  obstruction  and  distension 
■■[  some  of  its  ducts.  The  normal  secretion  of  tlie 
udand  keeps  the  exposed  surface  of  the  eve  moist, 
yet  the  gland  may  lie  excised  without  giving  rise 
to  ;in\-    untoward  <  tTrct. 

The  lachrymal  sac  is  situated  at  the  side  of  the 
nose,  near  the  inner  canthus,  and  lies  in  a  groove 
"M    the     lachrymal    and   superior   maxillary  bones 
'  I'lg.  in).    On  its  outer  side,  .\nd  a  little  antoriortv 
li  v.'ccix.'S  the  two  lacln'ymal  canalieuli.      In  front' 
"f  the  sac  is  the  tendo   oculi.     If  the  two  lids  be 
forcibly  drawn  outwards  this  tendon  can  be  readily 
f''lt  and  seen,  ;tnd  serves  as  a  guide  to  the  sac.     Tt 
.  tn  also  be  felt  as  it  is  tightened,  when  the  Ii<ls  are 
I  'inly  closed.     It  crosses  the  sac  at  right  angles 
■'1(1  at  about  the  iunction  of  its  upper  third  with 
;'-  lower  two  thii'ds.     A  knife  entered  imirediatelv 
I  'low  the  tendon  would  about  open  the  middle  of 
t|ie  sac.    and   it   may   bo   noted   that  a   laehrvmal 
.'  •'<cess.    when    about    to   discharge,    alwa\s   points 
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Ih'Iow  the  tendon.  Epiphora,  or  overflow  of  tears, 
IS  due  in  the  main  to  two  eau.ses  :  (1)  to  an  obstriie- 
tion  HI  any  part  of  the  lachrymal  passages  from  the 
F>!ineta   to    the   opening   "f   t'   >   r.asal    duet   m    the 


Lacai.Cla,^  0 
Plica  Semilu^ 
/^ASion 
Ca/naliculus 
I /^T.  Tarsal  Li Q. 
Lacai.  5ac 

=^/lA5AL  Duct 


nr.  riEATu  5 


I'ijJ.  !•>       Diajirarn  of  the  lachrymal   apparatus. 

I'l"'  a.n.u  puiui,  1,,  ,i„.  iHM   ,n..|:,r  !,H,tl,.  ^h.r.v  „,::  i|„.  ,|nvrn,,n  ut 

tlh'  n:i^;il  .lu^'l 

nose;    (2)    to    an,\     eausf    that    r.'m.acs    the    hiurr 
Fjunetum  tiom  its  eontaet  with  the  gh.he.  as  mav  hr 

'"'  '"^V'''-  ><l.  ..((..  Fa,.!.;!  p;,lsN  rausrs  epiphora, 
'"■'■■•'Use,  the  oilucdar  museie  h.-iiig  rchixed,  th<' 
(""K'tum    falls  away   from    the    uh.he,    ;ui(l.    mor.' 
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;'V(>r  til.-  fiassagc  ,,f  i),,-  tears  is  im  \,,u^ri  uu{r,{ 
i^v  the  .^lutKiii  action  rffertod  i.v  the  iiiu^clc  m  the 
liiocess  of  winking.  The  canahculi  inav  ivadilv  be 
'",  "!•  ^y."''  '•'  J'f'Pei-  knifr.  and  a"  i>)-.i1h. 'ran 
uillmut  dirhcuify  he  ,,a-<.d  duwn  ih.^  na^al  d,i,-t 
'•■"III    the    h-!ehi'\  rual    sac. 

\  Jlh  "••'V!'  **"V*  'I  ''  litth^  over  A  an  incl,  in 
l;-ngth,  and  the  ,,ruhe  that  travers.-s  it  should  ])ass 
dounuanis,  ar;d  a  little  hackuards  and  ..utuaVds' 
;n  the  diivetiMi,  ,,F  the  tirst  niolar  t.M,th  (  I'itr  ]<,)' 
I  he  nasa  <  net  perforates  th-  mucous  nien.hrane",,f 
the  nose  heh.w  the  inferi..r  turhinat.-  process  verv 
"  Hiquel.v,  so  that  its  min^r  wall  aets  as  a  valve  If 
this  IS  destroyed  by  ulceration,  as  sometimes' oc 
I'urs  in  syr.la  IS,  the  lachrymal  sac  mav  he  intlate<| 
l.y  dowing  the  nos..  The  bony  nasal  dtu't  has  a 
ealilire   wliich 


f 


varies  rrom  2  :,  to  7:,  mni.  in  dia- 
'.Ktei  ;  th.^  thick  mucous  membrane  which  lines 
lUias  a  rich  venous  plexus  in  its  submucous  lavr 
;vhich  readily  swells  and  prevents  t.he  passage'  of 
t-ars  when  the  duct  is  inflamed.  The  normal  duct 
Null  take  a  probe  nioasunng  :v,-,  mm.  in  diameter- 
II  must  be  remembered  that  the  lumen  of  (]„.  dud 
IS  normally  closed,  and  that  its  lining  membran.> 
ns.s.>sses  several  transverse  folds  which  mav  ,.a(eh 
'•  !>"nd  of  a  probe.  Inflannnatory  conditions 
"••idily  ascend  tr.,m  the  nasal  cavitv  to  the  lachrv- 
mal  sac  through  the  nasal  duct.  ' 

As  affections  of  the  lachrymal  sac  a  iv  ,,ften  \erv 
l-an.tul.it  may  be  not,.d  that  the  nerve  suppivof 
tie  sac  ,s  derived  from  the  infradoehlear  branch 
"1  the  nasal  ihtvc. 


('  n  A  I'T  i:  i;    v 

THE    EAR 

'I'll*'  |»iiiii:i.  -Till'  ]iiiiii,a  Tiiay  bu  cuiigmiljilly 
alis^^nt,  (If  may  h*'  sni)i)l.'inrn(<<l  1)\'  supmuiniciary 
poi'tinns  of  llir  auricli',  \\hi<'h  may  b(.'  sitiiat^'d 
u]i(in  tli<'  c-li<'<'k  (ir  side  nf  lln-  iK'ck.  In  the 
lattri-  situatinii  tin'  so-call'd  suiiriiiiimrrai\v 
auricle  consists  nf  an  irvfgnlai'  li'af  nf  f'lln'o- 
cai'tilaar  (IcNclupcd  from  the  margins  (  f  onr  <if 
the  lowrr  hranchia!  clrfl^.  (.•<,>  p,  -joo. )  Tli.' 
taK-like   supornumcrarx     aiiridrs    lliaf,    .ivr    found 


on     thr     flh'rk     jnst 
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'lent     of    tlt<'     pinna 


or 


meatus  ar(>  due  to  Ww  irreuniar  d<'\''lopii]<'nt  ot 
want  of  fusion  of  one  or  more  of  tlit.'  six  tulicrclc- 
froni  which  the  jiinna  itself  is  di'\i>iop(Ml.  The  pinna 
may  prosont  a  <'ong(Uiital  fistula  depondeni  on  a 
defective  closure  of  the  first  ln'ancliial  cleft.  The 
position  of  tliis  cleft  is  rcpresentetl  in  the  normal 
car  hy  the  l-',ustachian  tube,  the  tympanum,  and 
the  external  aiulitory  meatus,  the  pinna  being 
(lev(doj)ed  from  the  integuiiu-nt.  bordering  the  cleft. 
In  tliese  congenital  fistulie,  when  well  marked,  the 
|)i!iii;i  i'-  cleft  alio\c  (ir  Ixlow  tin-  meatus.  Some 
of  the  small(M-  and  more  superficial  fistula^  are  <lue 
not  to  a  defective  closure  of  the  branchial  cleft  but 
to  want,  of  comid<te  fusion  lu'twecn  cM'tain  of 
the  tub''ic!es  from  \\l)i(h  th^'  pinna  i-^  ]irimari1.\- 
develol>ed.  Accid'  iital  r.iii(.\,!l  of  th<'  |)iiina  i'^ 
u'-uallx'  asMuiaIrd  willi  lnit  comjiarat  i\  civ  littl.' 
diminution   m   the  acuteness  of  hearinir. 

The  skin  covermc:  Ihr  auncli'  is  thm  ."iiid  closcl> 
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julli'ii'iil.  The  subcutaneous  ti.v>u<'  is  scant  v.  and 
••ontaius  hut  very  little  fat.  In  inHaniniat(irv  on- 
fiitions  of  the  surface,  such  as  ervsipelas,  tlie 
pinna  may  become  extremely  swollen  and  \ery 
great  pain  be  produced  from  the  tenseness  of  thi; 
parts.  The  i)inna  and  cartilatrinous  meatus  are 
very  hrmjy  attached  to  the  skuli,  s.j  that  the  bodv, 
if  not  (if  ureat  v.eight,  may  be  lifte<l  from  the 
ground  by   the  cars. 

The     rxtniKii     aiKliloiv     iiKaiii*.     is    ab.Hit 

I4  inches  hmg.     It  is  impoi'tant  to  remember  tiial 

tlic  meatus  is  directec!  forwards  as  well  as  inwards  ; 

I"  reach   and  expose  the  middle  ear  tlie   surszcon 

takes  the  posterior  wall  of  the  meatus  as  a  guide. 

I  he  external  meatus,  the  promontory,  the  ccjchlea, 

iiul  the  internal  meatus  lie  nearly  in  tlie  same  line! 

Ihe  canal  has  a  vertical  curve  \about  its  middle. 

'iih   the  convexity   upwards.     To   straighten   the 

■•anal  for  the  intro(hicti(m  of  specula  and  other  in- 

-truments.  tlie  pinna  slunild  be  drawn  upwards  and 

I  htth'  outwards  and  backwards.    The  osseous  part 

lorms  a  little  more  than  one  half  of  the  tuiie.  and  is 

narrower  than  the  cartilaginous  jiart. 

In    thr    infant   at    1    year,    a    third   nnlv   of    th-' 
meatus  is  formed  of  bone.     Tlic  rest  is  caililamn 
'""'•       In    a    chiNI    .">    or    (;   ,\rars   of    agv    the    bon\- 
ind  cartilaginous  portiijns  of  the  meatus  are  about 
■t  the   same   h-ngtli   (Symington).     Th<^   meatus   is 
ivlatively  as  long  in  a   child  as  it  is  in  an  adult. 
The   nari'owrst   portion   i,\'  tli<-  meatus   is  about   its 
i;iiddl<'.      The   outrr   orifie.'   is   clliiitieal,    with    its 
irroatest  diani.  ;<r  diireted  from  aliove  downwai-ds  • 
therefore    specula    sfiould    be    elliritieal    in   sliape 
ijitluM-  than  round.     The  inner  end  of  the  tub.-    on 
the  other  hand,  is  slightlv  wid.-r  in  the  trafis\t>rse 
'hrection.     Owing   to    the   obliquity   of   the   mem- 
iiana  tynipani,    th.>   lloor  of  the  meatus   is   longer 
"ian    the  r-oof.      The  cart  ilaainous   segment  of     he 
•  ibe  presents  iiiany  s(>baceous  glands  that  m;iy  lie 
*"'>  seat  of  minute  and  very  painful  abscesses.      It 
prrsciiis  MMiii.  rolls  cerumiiioir.  ulands,    whidi 

iCto    the    COi  Uiin  11    i.j     iiu'    r.ir.     ;iii(i    wiiieh,     wiicli 
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their  bi'cretiuii  is  excessive,  may  producf  thr  i)liigs 
of  \v;ix  that  often  hlock  the  meatus  and  cause  deaf- 
ness.  In  tiie  carlihigt>  of  ttie  floor  of  the  meatus 
ai'o  certain  lissui-es,  fissures  of  Sant'orini.  Thev  arc 
tilled  up  with  fibrous  tissue.  They  permit  of  easier 
movement  of  the  cartilaginous  meatus.  It  i.- 
through  these  gaps  in  the  cartilage  that  a  parotid 
abscess  may  burst  into  the  meatus.  There  are 
neither  hairs  nor  glands  in  the  lining  of  the  bonv 
part  of  the  tube 

The  skin  of  the  meatus,  when  inflamed,  may  jjto- 
duce  an  extensive  muco-purulent  disehaige/otiiis 
externa.  I'olypi  are  apt  to  grow  from  the  soft  parts 
of  the  canal,  and  exostoses  fiom  its  bony  wall. 
For(>ign  bodies  are  frequently  lodgcnl  m  tiu' 
meatus,  and  oft.'u  involve  great  difficultic^s  in  Ihcii 
rxtraction.  It  would  api)ear  that  in  many  cases 
more  damage  is  done  by  the  surgeon  than'liv  the 
intruding  substance.  Mason  reports  thr.'e  cases 
where  a  ))iece  of  slat e  ])i"ri"il.  a  chei-ry-st-oiw,  and  a 
piece  of  cedar-wood  were  lo<lged  in  "the  canal  for 
respectively  forty  years,  sixty  years,  and  thirty 
years. 

The  >//>/)(  rwaU  of  the  meatus  is  in  relation  witfi 
the  cranial  cavity,  from  which  it  is  only  sepaiated 
b\  a  dense  layer  of  bone.  Thus,  abscc^ss  or  bone  tiis 
ease  in  tliis  part  may  possibly  h>ad  to  meningitis 
A  case  is  reported  where  nn"  inflammation   of  th. 
cerebral    meinbrane    followed    upon    the    retention 
of   a    liran    within    llic  meatus.      T]w  i, //ft  i/n/-   wall 
of    th.2,  canal    is    in    relation    with    the    temporo 
maxillary    joint    and    with    jiait    of    the    parotid 
gland.     This  may  serve  in  one  way  to  explain  the 
pain    often     felt    in    moving    the'  jaw    when    the 
meatus  is  inflamed,  although,  at  the  same  time,  it 
must  be   remembered  that  movement  of  the  lower 
ma.xilla   ])roduces   a    moM-meid    in    the   cartilagin- 
ous meatus,  and  that  both  the  eanal  and  the  joint 
are    su|)p] i<'d  J)y    the    same    ner\<'    t'the    ;uii-iculo- 
t4-mporal).      From    its    relation    to   th<'   condyle   of 
|he  jaw.  it   follows  th;if  Ibis  wall  ..f  th..  ni.'atus  ha^ 

i'eeil     iiaeilireii    liy    that     (n||(i\ie    in     t,i||.     npoii    tli.' 
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,i;l;iii<l  n!a>  >|,iva(l  mh.  il„.  hkmIus  thiMimh  Il,r 
antrn,,.-  ua  I  ,,f  th,.  passap..  Tl...  /;o,v/, /,o/-  wali 
-'■pai-iiU's     thr     iiiralus     fi(,ni     thr     mastoid    c«lls. 


!)nvctly  iK'hind  thr  post 
'/  1-'  "r  l.'j  mm.,  is  id,. 
I'llL-     ni_f(  nor     wail     nf     tl 


^Tii'f   wall,    at    a 
l;n<Tal   sinus   ( 
ic    linn\'    iiicatiis 
<•!  incsi  I,  iiid- 


distaiic*' 
•it,'.    '22). 


is 

In 


\i'rv 
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'l-'iis.'    and    siilistaiit  lal.    am 
>;i.uina!    and   styloid    ,,j,,(r...s. 

Kloo«l  HU|»|»I>.  -  Thr  })inna  and  rxl'.Miial 
iiifalus  aic  well  supplied  witli  l»I(K,d  i,v  the  tein- 
poi-a_i  ana  posterior  auricular  arteri(>s  the  meatus 
receivin.tf  nlso  a  branch  from  tlio  internal  niaxillarv. 
\n  spite  of  tins  supply,  the  pinna  is  freciuentlv  the 
seat^of  fran,trrene  from  frost  i.ite.  This  is  due  t.. 
I  he  tact  that  all  the  vessels  are  superficial  and  lie 
Hose  beneath  the  surface,  that  the  part  is  much 
'•xposed  to  cold,  and  that,  the  pinna  lacks  the  pro- 
tection of  a  covering  of  fat.  The  same  conditions 
[iredisposc  to  gangrene  of  the  nose  from  external 
e<.l<  .  Bloody  tumours  ( ha-matomata)  are  often  met 
with  on  the  pinna,  and  are  common  in  iioxrrs  foot- 
t'al  players,  and  lunatics.  Thev  are  (hie  to  injury, 
.iiid  consist  of  an  extravasation  between  the 
pi'iich.»ndrium  and  the  cartilage. 

."Voi-ve     supply.      Thr     pinna     is    supplied    bv 
Ihc  auru'ulo-t<-mporal,   -rcat  aiiiirular.  and  smaJI 
"ccipital  nrrvcs  (.7,    Fijr.  .}.  ,,.  ],-,).     Am,, Id's  nrrv.>. 
t he  auricular  branch  of  the  vagus,  si'iids  a  twig  to 
tlie  back  of  the  concha,  near  the  mastoid  process 
I  he   iiK^atus   IS  supplied   rnainlv   l)v   th(>   auriculo- 
i'lnporal,  with,   m  addition,  a  contribution  from 
.\rnoI(ls  nerve,  which  goes  to  the  lower  and  back 
l>;irt  of  the    canal,  not  far  from  its  commencement 
Arnold's  ner\e  has  b(Mn  cn>dited  with  a  good  deal 
m  connexion  with  the  nerve  relations  of  the  ear 
-\ftera_  heavy  dinner,   when  the  rose  water  comes 
.'yuiul,  it  is  common  to  see  the  more  experienced 
■■'I  the  diners  touch  the  lower  part  of  the  back  of 
'lie  car  with  the  moistened  serviette.     This  is  said 
I"   bo   Xi'Vy    refresbirur,    r>nd    is   sunnc-^erl    t.-i   !•..--.    -.t-. 
I  nconsci.iiis  stimulation  of  Arnob'r's  nei've,  a  nei"v'e 


so 
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wliu.si'  main  liuiik  y,ocs  In  ihr  stninacli.  Ilnicr, 
tliis  liltlc  branch  has  hrrii  faot  i<..usiy  liimici 
"  tlic  alde!'inan  s  ncrvi;.' 

Kar  cou^hin>>:,  car  snte/inj;:,  ear  yawning. 
It  is  Hut  uncdiniiKiii  Id  lia\r  a.  t  nuiljL'sonie  dry 
cough  associated  with  some  mischief  in  the 
m<;atiis.  Somi'timcs  the  mere  introduction  t>\'  a 
speculum  will  make  the  patient  cough.  A  case 
is  Imported  in  whii'li  a  iroiiljlesome  cough  persist<'(i 
for  eighteen  months,  and  at  once  ceased  on  the  re- 
moval of  a  J)lug  of  wax  from  the  ear.  In  such  case; 
the  irritation  is  conveyed  to  the  respiratory  and 
cough  centres  in  the  floor  of  the  fourth  ventricle  by 
.VriK lid's  ii(.'r\e,  a  smaii  "urancu  of  the  v;igus.  Gas- 
kell  has  shown  that  the  vagus  also  contains  the  dis- 
associaietl  \iscei'al  fibres  of  the  ftfili  nerve.  Hence, 
distuiljances  may  be  set  up  in  the  \agal  nuclei 
through  branches  of  the  fiftli  nerve,  such  as  the 
aurieulo-t<nii)o)'al.  The  coniU'.Kion  of  tlie  nerves 
id"  the  e.Kternal  auditory  meatus  witli  tlie  vagal 
nuclei  also  c.\])lains  the  snc«'zini!;  ov  vomiting  whicli 
is  sonnet imes  caused  by  the  presence  of  foreign 
bddies  in  the  <'\t<'rrial  UK'atus.  The  same  nerve- 
((iiinexidii  also  explains  the  oceuricnce  of  repeat<'d 
yawning,  Sdiiielinies  set  up  Itv  ea)'  ailm«^nts.  Irrita 
fidu  convo.ved  along  the  infeii.ir  dental  or  lingual 
nerves  may  be  referred  along  the  auricido-tem- 
poral.  Hence  the  need  to  examine  the  tongue  and 
lower  teeth  in  cases  of  earache.  Head  has  pointed 
out  tliat  disease  of  the  ear,  the  tonsil,  th<'  tongue,  I 
or  the  lower  jaw  may  be  associated  with  an  area 
of  tenderness  in  tl.c  skin  along  and  below  the  jaw. 

It  is  ii  common  practice  to  introduce  ear-rings 
with  the  idea  of  relieving  obstinate  affi'ctions  of  the 
«■><'.  No  anatomical  basis  can  be  <iffei'ed  toexplain 
such  tr(\'itment.  The  lol)ule  is  sujii-ilied  by  the  great 
auricular  lu'rvn  which  springs  from  the  second 
and  third  cervical  nei\es.  while  the  eye  is  sujiplied 
by  the  ophtlialmie  di\ision  of  the  tiftji.  The  lowei 
sensoi'y  nucleus  of  the  fiftii  is  a  dii-ect  continuation     , 

IMlUIlvds     'if      the      ti'VeV     !!!.!!!f'!-      fi;:!!!      '.'.hi;!:      *!;:        !.;..^-         I 

teiior  loots  of  the  (^'I'vicil  nerves  arise. 
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Hillun  lop.iil.s  ,L  case  f.f  ol, seine  pain  in  f),,.  ,.,,,• 
inch  \va.s  touiul  to  I.,-  due  to  an  cnlaiu.Ml  ylaiid  in 
Mie  iirck,  that  pivs.sed  iipuii  I  lie  trunk  ct  the  t-nat 
mcular  ner\c. 

noiiibi-aiia  f  .viiipaiii.  -This  nienibrane  is  ve'-y 
"liqu.'ly  ])]ac>M!.  furmiii.u:  with  the  horizontal  aii 
I'-lf  <d  1;V.    At  l.irth  it  appears  to  be  more  nearly 


liii.  20.      Section  throii^fh  the  external  meatus,  middle  ear 
and  I'.ustacliian  tube.     {''.'UKm ,-.)  ' 

^  i;xl«'rniilau,lit,,ry  meatus  :/>,i,tti.M,i   lyiiiiKinuni  ;  ,.  K,i-i:„  !„,„ 
!  !!i.i  t\  miitini :  /(,  styloid  i)rui'('>-s. 

Iii'M-izontal,  although  it  is  not  really  so.     In  cretins, 
;"id  inKnniri.Jnits,  it  is  said  ten  tain  this  apparent 
^  "    Imation.     Owin?  to  the  shipin^r  downwa  -Is  of 

w.^d  torn)s  with   the  h.wer  edg..  of  the  nieml)ra  le 
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a.  kitul  "i  sinus  i?i  wliicli  t-inall  fca'cign  IjucIips 
iiia>  i«a<lii\  liidu.'  (I'lj^.  20).  Tilt'  i-iiit^  of  l)one  to 
which  thr  luriultrane  is  attaclied  is  di'ficiriit  at  its 
iipjicr  and  anterior  part.  The  gap  so  fornicxi  is 
called  till'  notch  of  Rivini,  and  is  occupied  by  loose 
connectixe  tissue,  covered  by  a  continuation  of  the 
lining::  of  ihc  meatus,  and  ilirou^h  it  ]ius  nia\ 
cscaiK,'  from  \\ir  middle  <^ar  into  the  auditory  canal 
without  perforatint;  the  nieinbran(\  When  the 
membrane  ui\es  wav  owing  to  a  violent  concussion 
transinittcu  througli  the  air,  it  often  gives  way 
o|)posite  the  notch,  its  attachments  here  being  ob- 
\iously  less  secure  than  elsewhere.  Tlie  membrane 
])ossesses  but  little  elasticity,  as  sliown  l)y  the  very 
slight  gajjing  of  tin-  part  after  it  hns  hem  wounded. 
It  is  for  this  reason,  among  others,  that  jx-rfora- 
tions  made  in  the  memljrane  by  the  surgeon  iieal 
so  very  rapidly.  The  membrane  has  been  ru{)tured 
fhiiing  fits  of  sneezing,  coughing,  vomiting,  etc. 
The  same  lesi(m  has  followed  a  box  on  the  e;a*,  and 
e\en  simple  concussions  such  as  that  produced  by 
a  loud  report. 

The  iiinhi).  or  deepest  point  of  the  dejiression  in 
the  diaphragm,  is  just  behiw  the  centre  of  the  en 
tire  membi'ane.  and  rorn^sponds  to  the  attachment 
of  the  end  of  the  handle  of  the  malleus.   The  rest  ot 
th(^  handle  can  be  seen  through  the  membrane  dur 
ing   life.      The   head   of  the   maih'us   is   in    no  con 
nexion   with  the   memlirane,  l)eing  situated   in   tlie 
fittir  of  the  tympanum  al)o\e  thi'  level  of  the  mcm- 
braiK'    (I""ig.    -jn).      The   segment  of   the   membrane 
above  the  umlio  is  very  freely  supplicMl  l)y  vessels 
and   nerves  ;    it  corresjionds  to  the  handle   of   the 
malleus,     and    to    tlie    chain     of    ossicles,     and    is 
opposite  to  the  ])romonlory  and  the  two  fenestra. 
The   chorda    tym])ani    ner\e    also   runs   across   this 
suprauinl)ilical   ]>ortion.      The    segment  below   th«' 
umbo,  on  the  other  hand,  correspondr,  to  no  very 
im|)ortan(   parts,  and  is  less  \ascular  and  less  sen- 
sit  i\e.     I'araeenfi'sis  of  the  tyni])anum  through  the 
niemiii  ana  i  \  mpani  siiou  i(i  i  iiei-efore  ai  \v  a\s  ite  ])i'i  - 
formed  in  the  ^ubumbilieal  ^eLrment.    If  perfornieil 
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,ilMi\r  th.'  iikiImi  tlir  kiiif'<-  iiia.\  ^iiikr  till'  iiicii>  and 
loosen  that  bene  from  its  frail  attachinents,  or 
rhc  chorda,  tyiiipani  may  be  cut.  ^hich  would 
i:i\*'  I'isc  to  a  i)ai-al\tic  socrctii-n  of  saliva.  Tin- 
iiialicus  and  stapes  ar.'  too  firrrdv  attavh.-d  to  Ix' 
ii'adily  d-tachcd. 

Til,'  mcmb'-ant'  is  suj.pli.'d  by  (he  st\h, -mastoid 
irt.'ry    and    the   tvmpaiiic    branch    of    thr    iutmial 

A 1 T  e  1 J  /'I 
E»T  SemiciqcCamai. 
,Vli*/iEa,vE 

Fenestra  0^/AulS 

"bocessus  Coc« 


PROMO/iTORy     ^  ^ 
PyBAfiiD  -^ 

f'F.-tEjTtJA    RoruiDA 


A5T0.D    i,  ELL3 

-Mastoid  Proces: 


^|g.  21.— Inner  wall   of  tympnnum   and  antrum. 

T' "IxMtion  .,1    ihr  exf.-rna!   -(■iincnvuhir  .■anal  aiid  .-,, ,,,„...:    tl-.- 
lai'ial  nci'\(.' ( \  ii  i  .-ii-e  sliown. 

iiiaxillary,   and  obtains  its   ium-vc   supply   from   {lie 
auriculo  tomporal  and  vagus. 

Tho  t>iii|»:iiiiim.  -The  width  of  the  tympanic 
'•■ivity,  a.s  mca.suivd  trom  its  inner  to  its  outer  wall 
\.!ries  from  2  to  1  mm..  ,',tii  to  ,lth  of  an  inch  The 
n-irrowest  part  is  that  ix'twcen  th.-  umbo  of  the 
ii'^'mbrana  and  tlu^  promontorv.  A  fine  rod  thrust 
"rough  the  centre  of  the  membiana  tvmpani  -ouid 
111'  the  promontory  of  the  /'/)//>>■  ua.H  of  t!!n..;.v;fv 
Af.ove  the  jirouK.ntory  is  the  fen.>stra  ovalis,  and 
'"  "\v  and  b.hind  it  the  fnirstra  rotunda  (l-'ig.  l'|) 
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SkiiliiiL,^  ;li<;  upper  and  postoiior  maigin  of  tlv 
inn«r  wall  nf  the  tyiiii)annin  is  che  aqiu'ducf  of 
Fallopius,  Cdiit-ainint;  tln".  facial  nurve.  The  wall  of 
the  aqueduct  is  so  thin  tiiat  inilaniniatory  nuschief 
can  readily  extend  from  tno  middle  car  to  the  facial 
nerve.  The  i//)/>(  r  wall  is  very  tiiin.  and  hut  littli; 
hfirie  separata's  it  frfun  the  cranial  ca\  ity.  Th<' 
suture  hetween  the  squamous  and  petrous  l)(>nes  is 
found  in  tins  wall,   and  l»y  means  of  the  sutura! 


/' 


X 


1  rr^  PAn  um 


At  tic 

5lJPliAMEAfAL  Tb^  A.'^ClE- 
SuPIIAMEATAL  SPiAie 


frusTACHiAfi  lua 


Facial    /^ebve 


Fi>s.    22.-   Showing    the    position    and   relationships  of    the 
various  parts  of  tlie  middle  ear.      I  *^'    "^"  Fi.L^  '■>.  p.  12.  i 


memhiane  that  separates  tlie  hones  in  the  young, 
intlammatory  changes  may  readily  spread  from  the 
tympanum  to  the  meninges.  The  petrosquamous 
suture  unites  at  the  end  of  the  first  year  and  usually 
contains  the  p(nro-squamous  \ein,  a  remnant  of 
the  primitive  jugular.  The  /four  is  very  narrow.  Its 
lowest  ]iart  is  helow  the  level  of  both  the  mem- 
hrana  tympani  and  the  oiiliee  of  th(>  Eustachian 
tube,  and  iieiu'e  ])us  may  readily  collect  in  this 
loealiiy  (l'"ig.  L'l  ).     K   is  separated  liy  a  thin  pieio 
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nt  bone  finiii  the  internal  jupular  vein  beliind.  jintl 

1 1  "III  tho  iiitviiinl  cai'i.tid  ;irt.>ry  in  front.     Fatal 

;>  rnorrha-re  from  the  Intter  vessel  has  occurred  in 

iinexion  with  d.-l  luctive  chaiiR.'s  in  this  part  of 

i.M'Oar.     Thi-  />".</,  n<,r  wall  in  its  njipfr  ],;i)f  \,,r- 

~.  nts  the  npciiinff  or  aditus  of  {\u-  antruii:  (,f  tii<> 

iiiastoHJ.      Thr   ;int  nnn  opens   into  tho  affir     that 

|. art  of  the  tympanic  cavity  which  is  situated  above 

lli«'^  l<'\-.'l  of  thi>  m.'mhraiia    t\-m));nH   (Fiy;.   '■22). 

The    Miili-niii     ol      tlio      iii:i*«toi(|     (1  iTr'     >o 
2-2)    hrs   al.,.\v   and    Ij,  hind   (ho   -xt-rnal   auditol-y 
meatus.     Implication  of  this  space  and  of  the  mas- 
toidal cells,   winch  open   into  it  and  surround   it 
forms   one   of   the   most   serious   complications    of 
iiiiddlo-c^ar  disease.     It  is  lar^^.-  ..nou-h  t..  contain  a 
small  bean,  and  is  present  at  birth  (Fiff.  2:5),  bcinc 
.l.nvlopcd  with  thr  cavitv  of  the  tvmpamim       If  is 
closely   surrounded   by  important  structures       It« 
">of,  formed  by  the  togmen  tytnpani,   a  pia<<'  of 
">ne  onlv  2  mm    thick,  s^'i^ai.V   s  it  frum  the  third 
t.'mporaj  convolution.     Small  veins  i)erf..rate  the 
roof  to  join  thp  p.t m-squamous  vein,  in  the  rem- 
nant of  the  suture  of  the  sam.e  name.    In  the  infant 
the   communication    is   even    more    free,    for    this 
suture  does  not  close  until  the  end  of  the  first  year, 
llie  tacial   nerve   passes  downwards  on   its  hmrr 
wall,  where  the  antrum  opens  into  the  attic,  and 
li"hind  the  facial  nerve,  also  on  the  inner  wall,  is 
(he  external  semicircular  canal   (Fig.  21)      Facial 
paralysis  or  giddiness  mav  follow  operations  on  the 
antrum  if  the  inner  wall  is  injured.     Th-  superior 
n.id  posterior  borders  of  the  meatus  indicate  the 
puYtion  of  (he  facial  nerve  (Fig.  22)  :  on  the  inner 
"all  of  the  antrum,  the  nerve  is  situated  H  to  «>=> 
mm.    deep    to_  the   suprameatal   triangle    (JovceT 
Iho  antrum   is  separated    fn.m   the   lat<"ral   sinu^ 
.'n  =  d  eerebe    ,,m   7„  I  nu/  by   a  plate   of  bone   which 
^.irios    in    (thickness    from    n   mm.    to   G   mm       The 
(■  uiporo-sphenoidal    h.be,    the    lateral    sinus,    and 
III"  cerebellum  are  the  e'>m»p.on  se.it^  ;,f  =.-..-.-. j-.,|,-.},y 
•'■fection    in   cases  of   middh-ear   disease.      .\V"th'e 
"""">    "*"    ""'    ■■iiifrnm    and    in    the    attic    of    thr 
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tviiiiiamiiii  arc  situated  tfic  iiuiis,  the  iicail  ..f  ilw 
malleus,  ajid  th<Mr  li^ainonts,  structuros  which 
may   he    (Iis<'ahecl   and   requico  7ein<iva! 

Athirth  theo//^/-  ■wall  of  tho  antrum  is  formed 
by  the  postmeatal  process  of  the  squamosal,  a 
|)lateof  hone  2  mm.  thick  (Fi^.  2:;).  In  theciiild  the 
antrr.m  is  coir.paratively  superficial,  and  pus  may 
easily  escape  or  be  cvacuateri.  The  suture  between 
the  postmeatal  part  of  the  squamosal  and  the 
petro-niastoid  disapp<'ars  in  tiies^'cond  year  of  life, 


Post  \nF  Fontanelle 


SOUA/MOiAL 

Attic 


AmT     I/n  F     f"oriTA/-(  f  ,  , 


5quamo  aiastoi 

5UTURE 

/lASTOID'  ^~r      "n'TyMPAMIC  RiflQ 

Drum 
jTyLO  AIastoiD  Poramem 

I^'i^.  23.     Temporal  bone  at  birth. 

The  iio-ilion  n\  iIr-  antimn  iiiid  .iitic  i-  iinlicntfil.    'I'lic  -iiuain.i- 
iiia>toid  -utiirc  is  di.i'ii  ami  the  ina-tnjd  ]in>rc"  uinicv  .■luijcd. 


and  so  shuts  off  a  possible  loutc  that  pus  may  take 
t(.  reach  tJK'  surface  (l^'iir.  2:\).     The  outer  wall  <.!' 
t\w    antrum    steadily   increases    in    thickness    until 
adult  life,   when  the  depth  of  the  cavity  fnun  the 
surface  of  (he  Ixuie  is  found  {:>  \  a r.\  in  dilVerenl   in 
dividuals   fioiu  12  to  22  mm.,   about   1(5  nun.   beint,' 
its  a\era^e  depth.    A  shalh.w    friamxle  (ur  I"'ip.  22) 
al)o\('  and  l)ehind  the  ine.itus  \io<i  direeily  o\er  tli-' 
.•intruni   and  ser\<'s  as  a   uuide  to  its  position.      1 
may  also   he  reacluHl  l>y  fullouinf,'  the  junction   >  : 
the  iHi^leii<u-  wall  and  luof  of  the  c.xteinal  auditor 
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^^  uie  liuu  ot  ,,.n  uptraliun  on  tlic  midillu 

'I'o    bone     is     ,1  "n'       ,     ,-'r^'''\'-   ;'"''    ^'»    ^^J^ch 

'     I-'-    cent.     ,f     ,|uli.-         '1     '    '"^'     ^'^'^'^'-^^^     i" 
'"a.st(ucl    i.s    (I      loi     ,     V   f  "";•   ?".^^''^cli    the 

'"    20    i.T    (  'nt       ,f    .,,1,1.      /\  ''IW'^'    l''^    retained 
^^n-ieties    nf        ;.        .,;  ^'^-    <^^'^'"tle).       Three 

'"    adults,    JX    ^M  T'"?'  r""    ^-^'-'gni^ed 
'"""••    (O   th,.s^  \        .   \,;/^-"t  equally   com- 

^'i''  antrum,  and  rn^.v  uLT\      i  ^^"^  surround 

•-■ll'^tal    siaun,''}^  ..i':      ,  ''^^^^^■;>.;;^^  ^o  the  mast,, 
'■yon,  unuards  t..  »h,       .    .  •    •   .•'^^^"■•'""•atal 

■l-vnwarAstothJapex      'the';;"^^^^^^ 
'•  TV  conditions   ma     h^ad  to   n    fl.    •       .^"^^'i'"'"'^- 
•  -^Jis  of  the  nuistoual  Veils     uuirr""'^  ^'^  l''^" 
'■■'"e  so  dense  as  almos^II^.s^         ciusel  "'¥  •''' 
"■ain  into  th(>  nenostenn,  <.f  f  x   -^  V     ''f^ms 

'  ">e  superfieiaT cells    rclhvfl"''''*-"^/  ^^«"^  *"^^ 

'     '"cieasrcl    in    .17,,   1  ;.    /     '•     ^"*.    <""'our     may 
'■■"^    ""■    ^•^'"•-"'""   nii.e.      8ueh   hnn..nrs  ;,r,'. 
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know  II    as    pneumatoceles,    au.l    Uk-    procrss    thai 
l.aris  niigiiially  t-.  lli.;  i.crfni'alion  uf  thu  boiu;  is 
<>t  <i!).sciii'e  natiii-L'.     In  hmiil'  cases  it  seems  to  lia\. 
xTii    siiuiily   atrophic,    a-id    in   other   instances   t. 
liavc   hcfii   c!ii<>  to  ••caries  sicca."' 

On    l\u'   a/ifi  //nr   wall    of   th.'   tviiiijanum  is  +!i. 
oiieiiing  of  the  i:ii«.i:i«-|ii:iii  HiIm«  (i'igs.  20aiid  _>!). 
This  tube  is  1^  inches  haig,  and  by  opening  into  the 
]»harynx  sei\es  lo  kevp  a  i)Co])er  supjilvdf  air  in 
the  tympanum,  and  so  equalize  lh<'  pressure  upon 
the  two  sides  of  the   niembiane.     The  flo(,r  of  th. 
tympanum  is  Ix'low  the  hMelof  tin;  outer  openin-^  ot 
the   Kustacluan  tube.     Tlie  line  of  direction  of  Uie 
tube  lies  al.most  exactly  midway  between  the  trans- 
\ei-se  and  antero-j.osterior  axes  of  the  base  ui  tli" 
skull.  In  the  adult  it  inclines  downwards,  so  as  t.. 
form  an  angle  ol  40^  with  the  horizontal.     In  th.' 
ehild  tins  angle  is  only  10-'  (Svminyton).     In  adults 
i'ths    of    tnc    tube    is    cartilaginous   and    {th    bon\ 
(hymmgton).     On  the  outer  side  of  the  tube  lie  t],,. 
tensor  palati,  the  third  division  of  the  hfth  nerve, 
and  the  middle  meningeal  arterv.     On  the  inner 
side  are  the  retropharyngeal  tissue  and  (quite  pos- 
ceriorly)  the  internal  carotid  arterv.     The  pharyn- 
geal orifice   of  the   tube   is  usuallv   shut.      Durins 
su-allowmg     howev(>r,    it    is    opened    bv  the  action 
mainly  ot  the  tensor  nalati  muscle.     If  the  nose  and 
niouth  be  closed  and  the  cheeks  blown  out,  a  siuise 
ot  pressure  is  produced  in  both  ears.     The  hearing 
at  the  same  time,  is  dulled,  and  the  change  is  due 
t9  the  bidging  out  of  the  membrana  tvmpani  l)y  the 
air  thus  forced  into  the  tympanum."   This  method 
ot  inflating  tlie  middle  ear  is  known  as   Valsalva's 
method. 

In  Politzer's  method  <,f  jtassing  air  into  tlio 
Kustacluan  tub(>.  tlh>  p;itienfs  mouth  is  closed, 
wlnle  into  ..iie  nostril  tlu>  nozzle  of  a  caoutchouc 
l)ag  filled  \Mtli  air  is  introduced,  and  the  nostrils 
are  then  field  firmly  closed.  The  patient  is  asked  to 
swallow  a  moutfiful  of  water,  while  at  the  same 
moment  the  l)ag  is  forcilily  emptied,  and  the  air 
having  no  other  means  for  escape,   is  thus  drivrri  ' 
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.ir  by  means  of  a  tu  o  th  ?  ^"''^'iT''  ^^  '''' 
P.-'tienfs  meatus  and  Hs  rnvf.  ^  1.  f  '^'I'S"  ^^^^ 
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tuiisil;   IS  ciilai'/^cfl,    this  fossa  nn  titliii    Mile   iiiii> 
Ijo  greatly  (UH'priH'cl  aiitl  made  to  form  a  narrow 
divfrticuluni.      {Si,     ]>.     Ib'j.)      To    pass    the    Kus 
tachian  cathtter,   the  iiistruiiifut  is  carried  akjiisi 
the    floor  of    the    nares    with    its    tnneavity    down 
wards,   "  until   its   point  can   he  felt  to   diop  o\<i 
the    posterior   ed«^e    oi    the    hard    i)alat-t_'    into    tin 
j)har\iix.      'L'ht;    instrument   shoultl    now    be    with 
drawn  until  its  jMiint  can  be  felt  to  rise  again  on 
the    jx.stei'ior    edg<;    of    the    hard    jjalate    iiitn   thf 
at    this    i)oint,     the    catheter    should    br 
djout    1    inch,    and    duiing    it- 
.    should    be     I'otated    outward- 
of  a   ciic'le."     This   manceuvi- 
the    oriliee    of    the    tulie. 
rhe  tympanum  is  supplied  b\ 
iiuMiuiii^   iu  ii-ries  :    The   tynijjanic   of   the   in 
tei'iial    iiia.\illar\    and   into'nal  carotid,   the  peti'o 
sal  of  the  middle  meningeal,  and  the  st\  lo-masloid 
of  thr  posterioi'  aui'icular.     Th<'  fact  that  some  of 
the   tympanic   \'eins  end    in   the   supeiioi-   petrosal 
and   lateral  sinuses  gives  another  explanation  tif 
the    frequent   occurrence    of    thromboses    of    those 
channels  in  inflammatory  affections  of  the  middl" 
ear.     The  ))etro-s(piamous  vein,   which  crosses  thf 
roof    of    the    middle    ear,    also    reeei\es    branches  | 
from   thf>  antrum  and  attic  and  joins  the  lateral    ' 
si!\us    liehind    and    the    meningeal    veins    in    fioni 
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'■"■:  'I'kI  it   has  hrm   ^hnu,,   tl,.,.     „  i  i  ■ 

>..nse   of    tast'        Ih    ;V    '■    ^ '''^' "'''■•""•-    >"    the 

"^    this    Jahnu    t  /     ■     e^      ;  V^^^  i'^'^-^i'-'s 

f't'ordi'd     )v    1)1-     Rn,.-    ^i  ""f;"'  "'^-       Hi    a    cam 

labyrinth  he  c^^;,.h:'\-:sA,::'*'^'-  i  ^'^<".  ^s^^^-»« 

nif'nt  from  th.'  -nHlif   ..,  a   necrosea    irag- 

the  rnuld  !  ear  n.   vn,  .';;';'  ^r'    .^''PPuration  of 

'•l-.s..d    hv    the    inonVhUn.  r'^tnmh,   Mhich   i.s 

i""er  ear  th^u    r     ';]-;\  -^^^^'""^''^^a.      F.-on,    the 

'■"••'natiun      f   -^  f  ,       '''"'•' "^^  'n^y  h^ad  t.>  th. 

-nu,.ir(Mdar  c4/a  \V/V''''"  '"   ^''*"  *^-^<-''.al 

movnirnts  of  th,    ..v  f         liA^tagniu.s,    f,,r   n-Hey 
^•anahs  (.Sydney  .Sc.\t(j.  "^    ^^'^'    s^'micircular 
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THE    NOSE    AND    NASAL    CAVITIES 

The  Xose 

The  skin  ovor  Uu-  root,  and  the  sivatn-  part 
oj  the  dorsum,  of  tlie  no.so  is  ihin  and  lax 
Owr  the  al;v,  lio\\v\rr,  it  is  tliick,  vr.-\  adhrrcin 
to  tlir  dccpc-  parts,  and  plmt  i  fullv  supplir.l 
with  seljae,"ou>  and  sweat  Klands.  InMainiiia 
tKMi  <,t  th<'  int<-Kuni.Mits  over  th<.-  cartilaginous 
portion  of  the  nose  is  apt  to  be  very  painful 
and  to  be  associated  with  imicii  vascular  engorge- 
ment. The,  pain  dep.'iids  upon  the  tcns.-ness  of  thr 
part,  which  prevents  it  from  swelling  without  pro- 
ducing much  pressure  upon  the  nerv(>s,  while  the 
eng<.rg."ment  depends  upon  the  free  blood  supplv 
ot  the  re^Mou.  and  the  fact  that  the  edge  of  th'.' 
nostril  being  a  free  Ix.rder,  the  circulation  there 
1?  terminal,  and  apt  therefore  to  favour  con- 
gestion. 

The  great  number  of  srbaceous  i-laiuls  about 
the  lower  i)art  of  the  nose  renders  it  a  favourite 
spot  for  acne.  It  is  here  that  the  form  of  acne 
U^rmoil  aene  hypertrophica  is  m,.t  with  a  con- 
dition [hat  produces  the  appearance  known  as 
grog  blossoms.  Tlie  iiosc.  too,  is  frequently 
attacked  by  lupus,  and  it  is  over  the  dorsum 
ot  the  no-ie  that  lupus  erythematosus  is  most 
commonly  met  with.  Kodent  ulcer  also  is  ant 
to  appear  m  this  reD:i()n.  esneei.'i!!'.-  iv.  fho  ^..!,j 
iietweeil    the    ala    of    the    nose    and    the'  .lieel^'"' 
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—  to  exp]azn^';r7'r'''^^''!^''-i^5;'Jh:';^;:^ 
f'Hows  pain/:;i"affe  Ho,r^;K:rVr"  ^^^^  ,"ft- 

f';r    example,    when    the    ^dJ^^Vr   '''''^''^'    ^•«' 
Piiiched.  ^"^^-    ^'t    the    nostril    is 
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'lif  Inuvr  t  iircl  (.f  til,,  hours,  where  tlirv  an>  thin- 
nest   and    loast    supiK-rtccl.     It    is    rarest    in    th^ 
upper  third,  uhere  the  iM.nes  are  thirk  and  firmly 
("'•Id.    and    wh.Mv,     mdr-'d.    c-onsidrralile    fc^rce    is 
required  to  produce  a  fracture.      Since  no  muscles 
act    ujion    the    o.ssa    nasi,    any    displacement    that 
yecurs  IS  du.e  solely  to  rli.    rlirection  of  the  force 
I  luon     takes    place     aft.^r     these     fractuies     with 
greater  rapidity  than  perhaps  ohtains  after  frac- 
ture ot  any  other  hon.-  in  the  body.     In  ,.ne  case 
m.ted    l>y    Hamilton,    "the   fragments   were   quite 
lirmly  united  on  the  sewnth  day."     Jf  the  mucous 
m.'n)l.rane  of  the  nose  he  turn,  these  fractures  are 
apt  to  I),,  associated  with  emphvsema  of  the  suli- 
eutane.Mis    tissue,    which    is   greatly    increased    on 
hlowingthr    nose.     The   air    in    such   cases    is    de- 
rived,  ,,t  course,   from   the  nasal   fosste.     In   frac- 
tures   of    the    upper    third    of    the    ossa    nasi    the 
erihriform   plate   may   he   broken,    hut   it   is  ques- 
tional)le    whether    this    complication     can     occur 
when    the    fracture   is   limited   to   the   lower   third 
of  the  l)ones.     The  root  of  the  nose  is  a  favourite 
place    tor    mening<.celcs    and    encephah.celes,    thr 
protrusion    escaping   through    the   suture   l)etween 
the   nasal   and   frcmtal   hones.     Such   protrusicms 
when   occurring   in   this  place,    are  often  covered 
with   a   thin    and   vascular   integument,    and  have 
•"■'•n    mistak.Ti    f.,r  nsevoid  gr<iwths. 

Thk    XAs\r.   ('ANrriK.s 
The     aiit<>i-ior     u'.itvs      have     som.^what     the 
.slKipc    ot    th,.    nrart    on    a    playing-card,    and    th- 
aperture    as    a    wlioh-    nicasiuvs    ahoufc    l}    inches 
vertically,   and  a   little   loss  than   1}   inch<'s  tran^- 
vcr.sel.y,    at    its    widest    part.      Th<'    plane    of    the 
nostril     IS     a     little    helow    that    of    the    floor    of 
the   nares.      To  e.xamm.'   the   nasal   cavities,   therr- 
foiv,    the    head    should    he    thrown    hack    and    the 
nos.  ,l,a.vn   upwards.     The  anterior  nares  can  l! 
n       ,-il''     T'l     '■    ^'^  ^"'«"'-    introduced    into    the 
on  each  side  of  the  septum  a.s  to  allow  the  finger 
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As  i-i  uard^  llir  ii;is;il  cavitii^  ticni  r;ill\  .  if  is 
\\'il  tn  riiitr  that  |(|(.  f],M,i  is  uidii-  at  llif  ccnfro 
than  at  lithri-  fiid.  tliat  tlic  \rrtical  diariH'tcr  is 
tircattr  tlian  tlif  t  raiis\<i-M',  and  is  also  yicatt'st 
aliiiKt  tile  ctTitfr  (if  tlii'  fussse.  Forccps  iiit  rixJiicfd 
into  tln'  nose,  t  hrrrtdn',  aic  innst  convfnii'nt  ly 
fipt-ncd  if  oprni'd  Vfit  icallv .  Tln'  width  of  thi; 
fdssa'  incroascs  sf)inewhat  fi'mi  al)o\r  downwards; 
thus  the  supnrior  turhinat»M|  I. one  is  only  2  mm. 
tioiii     thf    sfi)tiini,    uliilr     a     s)  aci'    lit'     tioni     I     to 


M^.  24.      Iransverse  vertic-.i!   sect'on  of  the  nasal  cavities 
and  accessory  sinuses. 


.')  mm.  intf'7'vpnps  liftwccii  the  inferior  tiirhinafod 
l)on('  and  the  septum.  The  jiasal  cax  ity  is  so  ver\ 
narrow  above  thi'  middle  turliinated'  hone  that 
that  bono  really  forms  the  sui-iiicaj  roof  of  the 
nasal   fossa". 

The  sliajii-  and  proportions  of  the  iiii«.:il 
rjiviiy  ill  tUv  rliil4l  are  peculiar.  In  the  adult 
the  infei'ioj-  nn'utus  is  larj^<'  (Fig.  21).  and  con- 
stitutes the  chief  !'esniratoi'\- nnss.nQe  •  jn  the  vtu''" 
child  the  inferior  meatus  is  ii'latively  very  "small, 
tile  middle  meatus  affording-  the  main  space  for  the 
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rrsi)irn((.ry  (idr  (Lack).  Th.-  nasal  caviti.'s  grow 
rapidly  frciii  tlir  sixth  to  thr'  ciKhtfcnt h  vcar; 
fluriiig  tliis  p.riod  tlir  prriiiaiiciit  dnitit i(.ii  "is  \h'- 
ing  formed,  u.-ci'ssariiy  causing  an  increase  in  tho 
size  of  the  palate  and  of  th.-  floor  of  the  nose;  at 
the  same  time  the  development  of  the  antrum  of  the 
maxilla  leads  to  an  increase  in  tlie  vertical  height 
(•f  the  nose,  this  increase  affecting  the  lower  or 
maxillary  much  more  than  the  ethmoidal  or  olfac- 
tory part  f.f  the  cavity.  Growth  of  the  nasal 
(•avities  and  of  the  face  may  he  arr.  sted  or  viti- 
ated hy  any  ol)st  ruct  ion  to  the  free  passage  of  the 
hreath  through  the  nose;  the  most  common  cause 
•  •f  ohstruction  is  the  formation  of  adenoids  in  the 
nasopharynx. 

Hy  leterring  to  the  relations  of  the  nasal  fos^sp 
n-igs.  -21  L\^)  It  will  he  underst«.od  that  infla  n- 
mation  of  the  lining  meml.rane  (corvza)  may  rx- 
triid  to  the  pharynx  via  the  posterior  nares:"may 
extend  up  the  Eustachian  tuhe  and  cause  some 
deafness:  may  reach  the  lachrvmai  sac  and  con- 
junctiva through  the  nasal  duct  :  and  mav  extend 
to  the  fnnfal  sinuses  and  the  antrum,  pi'oduciiifr 
trontal  headache  and  cheekache.  Thfse  relation"- 
ships  are  often  demonstrated  in  a  severe  "cold 
in  the  head.  '  Fr,,m  the  nearness  of  the  nasal 
tossie  to  tjie  cranial  cavity  it  happens  tha;  nenin- 
ffitis  has  followed  upr.n  purulent  inflammations  of 
the  nose  1-oreign  l)odies  of  various  kinds  are 
otten   lodged  in   the  nose,   and  mav  remair   there 


Tillaiix  rejiorts  the  case 
<)!.  fri-m  whrise  nos^>  ho 
tiiat    liad   heen    the  •(>    for 

nasal    cavities    with    tlie 


tor    Some    years.      Thus, 
"f   an    old   Woman    aged 
removed    a    cherry-stone 
twenty  years. 

Tn  washing  out  the 
"nasal  douche"  the  fluid  is  introduced  l,v  means 
-t  a  siphon.  The  nozzle  of  the  sij^hrai  tuhe  is 
introduced  into  one  nostril,  the  mouth  is  kept 
open,    and    the    fluid    runs    through    that    nostril, 

niair,   ana  r-.scapes  from  the 
latter     cavitv     is     therefore 


linsspq    over    t^a    e.'-.ff 

other     nostril.      Th< 

"■        «  ii'   ^    .,,,,,,      i,iin,\       i>      inereifire 

washed  out  from  hehind  forwards.     The  course  of 
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till'     lllilil      llr|Mt|(l-.      n|Hi||      Ihr      |;h   t       tli;it       ullill      tllf 

riioutli  IS  ki|)t  ci|Hii  t[i<ir  is  such  a  ilispi  isit  iou  tn 
lncathr  tlii'oii^li  It  alorii'  tliat  the  suft  palatf  is 
drawn  up  and  tlic  uarcs  cut  (.If  finui  the  i)haryiix. 
The  i'«»or  i.f  each  iias.il  fossji  is  \rry  iiaii'dw, 
hciiifr  ,,,,]y  alniut  I  ><{  all  inch  in  width  ( Fif^.  21). 
It  IS  niainl.\  t'lUTn.d  l,y  th.'  thin  crihrifoi'ni  jdatc, 
hut  its  wi(hh  is  such  liiat  the  danger  of  the 
lodf  hrintr  iicneti-ated  hy  s*.  larp;<>  a  sul)stancc  as  a 
pair  (it  p(il.\|i  tmctps  has  1h  en  ,ii;'*'<'it  i>' ''xaguerated. 
'rh<'  cranial  ca\it.\-  has,  h(iue\er.  heen  <i]iencd  up 
throuiih  the  roof  of  the  nose  hy  penetrating  hodies 
introduced  hoth  hy  accidt^nt  "and  with  homicidal 
intent.  Meningitis  has  folh.wed  inflaniniation  of 
the  nasal  fossa\  the  intlatninat  ion  extending 
through  the  rihriforin  plate.  Through  the  peri- 
neural and  perivascular  sheaths  the  lymphatic 
syst(nn  of  the  nose  is  in  continuity  with  that  of 
the  meninges,  and  hy  these  channels  infections 
may  spread  from  the  roof  of  the  nosi^  to  the  mem- 
hranes  of  the  lirain.  Fracture  of  this  part  also 
has  heen  associaterl  with  vei-y  co]iious  escape  of 
oerehro-siiinal  fluid  through  the  nostrils.  A  nien- 
ingoceh^  may  i)rotrude  through  the  nasal  roof. 
Tn  a  case  repoited  !)y  Lichtenherg  the  mass  hung 
froni  the  mouth,  having  ])assed  through  a  congeni- 
tal fissure  in  the  palate.  It  was  mistaken  for  a 
polyp,  was  ligatured,  and  death  resulted  fron: 
intracianial  inflammation. 

Tile  sopliiiii  is  seldom  quite  straight  in 
adults:  the  deviation  l)eing  more  often  towards 
the  left.  _  It  is,  however,  straight  in  children, 
and  r«miains  so  up  to  the  seventh  year.  Tn  adults 
the  seyttum  d(>viates  in  7(i  per  cent,  of  all  persons. 
The  deviation  may  follow  an  injury.  It  has  heen 
pointtnl  out  that  a  deviation  of  the  septum  may 
seriously  interfere  with  the  singing  voice.  The 
nose  also  is  seldom  quite  straight,  and  French 
authors  ascrihe  this  to  some  deviation  of  the  sep- 


tum, often  den 
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"i-Tr  .,!■  I.;ss  1.1. M-k  our  nostril,  and.  until  thr  opj,,,- 
^it<'  nostril  IS  .■xaniined,  b.-  mistaken  fur  a  s-ptal 
luniour    encn  achini,'    upon    the   cavitv.     The 
trued    nose    in    acJiuir.Ml    syphilis    is  'usuallv 
to    drstruetion    of    the    septum    and    ni..ir    ..'t 
HMldication    ,,f   till'   adjacrnt   hour^ 

Oiiloi-    x%;,||   (Fip..    25).-  Th.'    inferior    tuil.in- 
■i''^'<  i'"nr  may   intrrtnv  with  the  introduction  of 
.1   hustacnian  catheter  if  the  curve  of  the  instru- 
ment he  too  great.     The  anterior  end  of  the  bone 
lip  '^   n\>yui    ,    ,,f   an    inch    behind   the   orifice   of   the 

!'•■«  ii".^t:-il        Ihe  openum  of   tiie   na>al   duct   is   about 

I   ineh  Im  linnl  tlu-  orifice  of  the  nostril,  and  ab.eat 
•t  an   nich  above  the  nasal  f^(.or.     This  opening 
jv   slit-hke  and   narr-nv.     The   nasal   du-t 
the   nasal   mucims   membrane   in   the  same 
oMique  and  valvular  manner  as  th.^  ur.'ter  enters 
'  .>•  I'ladder.     The  height  of  the  inferior  meatus  is 
'•|>'""t    ,    .,f    an    inch.     The   superior    meatus    is   a 
\'T\   short  and  narrow  fissure,  and  into  its  upper 
■'M'l   tore   part   ,,|,<.n  th<>  posf.'rior  etlmioidal  cells 
!i';  nnddle  meatus  opens  widely  i„   f.-ont  upon  a 
P.i  t    of    the    outer    wall    called    the    atrium,    and 
unless  care  b,.  taken  to  ke,,,  the  point  of  anv  in- 
strument   well    towards    the    fl,„,r   of   the    fossa     it 
■  s  easier   to   pass^th.'   instrum.nt   into   the   middle 
ban  into  the  inferior  meatus.     Tpon  th.    wall  of 
Mie    middle    meatus    is   a    deep    gutt<:r    (the    /n'ofus 
"''''/m//v.v),    which   runs  from   above   downwards 
_'  id  l.ackwards   (I-ig.   2.->).      Into  this  groove  open 
.be    infundibulum    (the    aperture    of    the    fmntal 
Mnus)._  the  anterior  ethmoidal  celbs,  and,  near  its 
pos  erior  end.  the  antrum.     The  rounded  aperture 
■'t    llie    fronal    sinus    is    usually    situated    in    the 
;'';;'•'-•;•  ''Hd   ot    the   hiatus,   but   not    infreouentiv 
^M\\  be  fomul  in  a  recess  above  and  in  front  of 
he  hiatus,     ihe  anterior  ethmoidal  cells,   u'^ual'v 
wo    in    number,    may    open    into    the    hiatus     the 
•nfundibulum,   or   directiv   int<,  the  anterior   pa   t 

it    the    niirJJI..    ..>...>4....  rri.  ■  »       .  I'<»il 

m-iv     .'/>'.",'." 'i "  i''"  ■'■•''"'i     -i  "!" -ip' r-ifiii  i.i  (he  antrum 

M>   occur  below     instead  of  within,   the  posterior 

I''"'    "f    th,.    !na(us    semilunaris    (Fitr.    05).      71^^, 


10(5 


'iiii;   ni:Ai)   and   nkck 


Cliiip. 


unnor  l.MUiulaiy  ..f  thr  Mntus  is  fornifd  l.y  th. 
l.Alla  rth.nni.lalis;  its  k.w..r  sharp  Pi-';!;;;":;"^ 
margin  contains  thn  uncmat.'  process  ot  the  eth- 
moid. The  middle  ethmoidal  cell  is  s.>en  to  open 
on  the  bulla,  above  the  hiatus  semilunaris.  ,  i  he 
level  of  the  hiatus  within  the  nose  may  be  indi- 
cated hv  the  position  of  the  interna  tarsal  liga- 
ment     The    anterior   .uid   or   beak   of    the    middle 
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I  ij«.   25.     Outer  wall  ot   Uie  nasal  cav'it... 

to  ,.x,M  J.  ^\n■  l.iat.is.  hulla.  aii.i  n,.  nujj^.      v.  i;,  in.li.aU'  th-  \ss<, 
IMMliun^  at  wliirli  thr  ui.-iiini.r  o\  tlu  anirum  niav  .vmi. 

tnrbiiiatt>  i)rocess  can  be  seen  distinctly  from  th(> 
anterior  nares,  when  the  interKU-  of  tlu;  nose  is 
illuminated    liy    reflected    light.  ,       ,     , 

The  width  of  the  nas.il  lloor  is  alxait  .  r.n 
inch,  or  a  little  over.  Its  smo(,th  surface  greatly 
favours  the  passage  of  mst  riim.iit^  (1- ig.  21).  It 
presents  a  gentle  slope  from  lieture  haekwards. 
At   its   ant<<rior    part    is    a    drpirssion    of   mucous 
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The  iiiiK'oiis  iii<'iiil»i-:iiM>  liiiiii<i  the  nasal  c-a\  i- 
ti«'s  is  (iixcr.'d  with  ciliated  ciiithrlium  over  the 
lower  two-thirds  or  irspiratury  part;  tlie  ii})pt'r 
lliird  fhr  iilfatt<iry  part  is  covered  with  cohnii- 
iiar  rpithrliniii.  while  the  \«'stihule  is  lined  with 
stratified  t'pitlirliuiii.  It  is  very  thick  and  vas- 
cular over  th<'  turhinate  hoiu's  and  ov<>r  the  lower 
two-thirds  of  tht^  septum,  while  over  the  nasal 
floor  and  in  the  intervals  between  fh(>  turbinate 
bones  it  is  \ery  much  thiniKM'.  The  mucous 
membrane  lining  the  various  sinuses  and  the 
antrum  is  conspicuously  thin  and  jiale.  The 
membrane  is  provided  with  many  glands,  which 
;ire  most  consjiicuous  over  the  lower  and  hinder 
paj'ts  of  the  outer  wall  and  o\»'r  the  posterior 
and  infeiior  ])arts  of  the  s.'ptum.  Thi^se  glands 
may  be  the  subject  of  considerable  hypertrophy. 
They  are  capable  of  providing  also  a  very  copious 
watery  secretion,  which  has  in  some  cases  of 
chronic  cory/.a  folio  .ing  injury  iieen  so  free  as 
to  lie  mistaken  for  an  escape  of  coreljro-spinal 
fluid.  There  is  also  much  ad^'iioid,  or  lymphoid 
tissue  in  the  nasal  mucous  membrane,  whicli 
is  the  ])rimai-y  s<'at  of  the  chief  scrofulous  affec- 
tions that  in\ad<'  this  ])art.  So  thick  and  lax 
is  the  Jiormal  mucous  moml)ran(>  ov(-r  tin;  lower 
border  and  posterior  extremity  of  the  inferior 
turl)inated  liones  that  it  forms  a  kind  of  soft 
cushion,  sonietiuies  called  the  "  tui-binate  body." 
This  condition  is  mainly  duo  to  thi^  presence  of  a 
rich  submucous  venous  plexus,  the  \'essels  of  which 
Min.  for  the  most  part,  ij)  an  anfero  post(>rior 
direction.  Wheji  turgid  with  blood  it  swells  so 
•  IS  to  obliterate  the  interval  betwetm  the  bom^  nnd 
the  sef)tum.  When  the  seat  of  chronic  inflam 
'nation,  the  mucou.^  niembr  ine  over  the  inferior 
'•one  may  aitjiear  as  a    p(>l\  poid  swelling. 

l*oly|»i    ,ii('  often   met   with   in  the  nos(\     Thev 
e     I  ..  ..     1 . : . . . I  .      i  1 .  .     .     .  I    . .' 
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ljii|\|)  that  splines  usually  fmui  thr  iiiunms  int'iii- 
hrant'  hiMicath  or  omt  the  mickllc  turl)inato,  and 
the  til)i  iis  (ii_  sarciiriiatdus  itolyp  that  usually 
taki's  ori^'in  fidin  th»>  pcriostmiu  of  tlic  nasal 
riKif  (>!•  from  that  of  the  hase  of  the  skull.  I'(il>pi 
of  Ihc  latter  kind  spivad  in  f\.My  axailaiilr  direc- 
tion. Tlicy  rxpaiul  the  hrid^-e  of  the  nose,  close 
the  nasal  duct  and  cause  epii)hoia,  drprtss  the 
hard  i)alate  and  cnciMach  upon  the  mouth,  in- 
vade the  antrum  and  e.xpand  the  check,  grow 
down  into  the  phar\nx,  pushing  forwards  thr 
vi'lum  palati.  and  may  pmi'trate  even  through  the 
inner  wall  of  the  orhit.  Such  tumouis  may  jje 
exposed  and  removed  hy  sepai'afing  uie  posterior 
and  inner  attachments  of  t!ie  super'or  maxilla, 
turning  it  forwards,  thus  exposir  the  nasal 
cavity  hy  detaching  its  outer  wall.  me  l)om>  may 
he  i-eplaced  ,//  situ  aft.  r  ic!iio\al  of  the  tumour 
(F.^S.    Kve). 

Iho  blood  Hii|»|»|y  of  th<'  nasal  cavity  is 
exfensi\e,  and  is  dei^iv.d  fii.iu  the  internal 
maxillarx,  ophthalmic,  and  facial  artviies.  \Vi(h 
regard  to  tlie  veins,  it  may  he  noted  that  the 
I'thnioidal  veins  that  i-ome  from  the  nose  enter  tlio 
ophthalmic  v(>in,  while  in  children  a  constant  com- 
munication exists  hetw'eii  the  nasal  veins  and  the 
superior  longitudinal  sinus  thiough  Mie  foiam.'n 
("cciim.  'riiis  communication  may  also  he  main- 
♦;iined  iM  the  adult.  These  connexions  ma\-,  in 
part,  sei've  to  (\xi)lain  the  occurrence  of  intra- 
cranial mischief  as  a  <'on.setpi<iice  of  certain 
intlaiijma!(iry  affections  of  the  nasal  cavities. 
Bleeding  from  (he  nose,  or  epistaxis.  is  a  connnoii' 
and  often  a  si'ricuis  circumstance.  Its  frequency 
is  to  a  great  extent  due  to  the  vascularitv  of  the 
mucous  memhrane,  to  its  laxity,  and  to  tln'  fact 
(hat  the  \eins.  especially  those  over  the  lowest 
turhinate  hone,  form  extensive  pl(>xiises.  and  pro^ 
duce  a  kind  of  ca\-eiiious  tissue,  'rii,-  epistaxis  is 
often  due,  therefore,  to  interference  witli  the 
ven.Mis    circulation,    a.s   seen    in    cases   of    cei>\  ical 
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parc.xysins  of  whoepin^  ^■n^^^h^  nud  the  Iik.>.      Thr 
l>''n('hcial   vi,H't  ot    raising   ,!,..   ;,,,„,   ,„   ,.,,1,(^^,1, 
IS  supposed   to  drp,.,Ml   up.M.   th..  ..xtra  expansion 
of     he  thorax   tlius   produced,    and   the  aspiratorv 
;  t Oct    hus  hrought  to  hear  upon  the  eervield  veins 
Ihe  hh^.dmg  may  he  c.,,,ious  and  h.ng  c.ntiniied. 
Ihus,    hpenrer    W  atso,,    rep,,rts   a    ease    wliere    the 
•■I)istaxis  continued  on  and  off  f,,r  twenty  months 
|vith„ut    ohvious   cause.     Martin.-au    mentions    an 
nstanc,.  in  which  12  Ih.  of  hh,..d  was  h-st  in  sixty 
hours,    and    I- raenkel   recorrls  a  ease   where   i^  [h 
-      blood    IS    said    K,    have    escaped   f.om    hrst    t.'. 
l.i.st.      In    seyera      instances    the    ha^nmrrhaLn.    has 
I-;'-;!    iatal.     The   seat  of   the   hleedmg   is^'^f 
'"t^rasy   to  detect,   eve„   when   the  examination    is 
"-t.MKnlem.       In    n.ar.y    .-as-.s    (he    hleediut--    point 
s  situated   on    th..   septum.    ,1   an    inch   ah.ne   a 
hehind  the  nasal  spin... 

The    Hri-vr     ^ll|>|»|.V    of    th.'se    parts    is    de-iv..,I 
n.m  the  olfactory   nerv..,   and   frU   th/'n     t'     , 

'       that   ott...    follows   th..    introdu..ti,,n   of 'irn- 

an  sin  o    hefn.nt  of  th,.  mnvsmav   1„.  expla  nel 
'         ..>   fact   that    that    part    of   fh..   cavitv  '1  ,  ' 

I''  '■      '/•'■'.l.v    i,y    th,.    nasal    n.rv...    ;,    In.uMh   of   thf- 
"'•'"''V'""'    "''"l^-      '^^    an    ..xatnpl..      f    t    .•     s, 

;  -;;;\  nerve  t,M.c..  in  tin.  ..ppos.tednvctio  av 
I"'    noted    cas.s    wh.'r..    a    strony    sunlight    fall     <,■ 

;;i;:'n  .l.-  c,vs  has  produ.v<|  an  atta;V  of  s  ^  ^^ 
mg.      1  rouh  .'s    iiuohiriL'    tli,.    vor.i  ^        •■^■u  <  / 

-cough  and  hronch-^  asthlmrhinf^olh :;;';:  I 
aff.'ctu.ns  ot  th,>  na.sal  cavities.  Thr  uU-  Un-! 
n.Tves    are_  situated    in    th,     upp.-r    tl  ir  th  . 

cavity    ana  thu.s.   in  smelling   u  t,.ni  1  '  ;„ 

H^n  >v^i;p;;'u;;;'-;:^ryt;;;r   „ 

■:i  '-npturc  of  the  .,|fact,,rv  ,„.,■.,.  ci,..       ;  .     >    "/'V^" 
t!'-"gh   tho  cribriform    fonunina;      Tl,:"  olfacf!!^ 
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sphoiKjid,  and  in  falls  on  tlic  forehead  are  liahlc 
to  injury.  The  olfactory  centr.'  is  situated  in  the 
liippocainpai  gyrus. 

Most  of  the  i.viiipli:iti4-«.  of  the  nasal  fossie 
enter  the  retropharyngeal  glands  placed  behind 
the  i)harynx,  in  fi'ont  of  the  rectus  cajiitis  anticus 
major.        Hence,    as    Fraenkel    has    pointed    out, 

retropharyngeal  abscess  may  arise  in  conse- 
quence of  diseases  of  the  nose."'  Other  lympha- 
tics go  to  the  submaxillary,  parotid,  and"^  upper 
drej)  cervical  lymph-glands,  and  it  is  conn  ion  'o 
/Ind  these  enlarged  in  nose  affections,  especially  in 
the  scrofulous.  The  lymphatics  of  the  nose  also 
communicate  with  those  ...f  the  meninges  through 
the  ci-ibriform  plate. 

I\:iHiil   ««iiiii!m>M.- Of 
of    the    anatoTuy     and     ii 
cessory    sinus(»s    of    the    r. 

utmost   importance   to   the   ^, ^.,.    ..,   j,^. 

cent,  of  the  subjects  (\\amined  in  the  dissecting 
room  of  the  London  Hospital  show  disease  of  one 
or  mon>  of  t}i<'s<>  sinus^'s;  StClair  Thomson,  quot 
ing  from  Gerjnan  statistics,  estimates  that  the 
si)henoidal  sinus  is  the  seat  of  disease  in  :50  per 
cent,  of  individuals- probably  an  overstatement. 
Th(!  collectiv(>  capacity  of  the  accessory  sinuses- 
the  maxillary,  frontal,  sphenoidal,  and  ethmoidal 

IS    more    than    twice    that    of    the    nasal    cavity 
(IJraune). 

The  frontal  sinus  is  extremely  variable  in 
size  and  shape.  Th(>  surface  markings  shown  in 
1' ig.  2()  indicaN'  the  avci-age  dc\<'ioj)nient  in  tlio 
adult;  the  opening  of  its  duct  (^r  infundibulum 
IS  shown  in  Fig.  :ln.  Larg.-  fn.ntal  sinuses  d., 
not  necessarily  imply  large  external  promim^nces 
over  th(>  glabella  and  superciliary  eminences.  One 
sums  may  tievelop  at  the  oxpe'n.s<>  of  tlu'  oth.-r, 
and  the  septum  may  be  displaced.  Thoy  are 
iarg.'r  in  nien  than  in  women.  They  are  absent 
on  (>ne  sid,.  in  j)  p^r  cent,  of  cases,  and  fin 
ix.th    sid.s    in    7    per    cent.    (Logan    Turner).      It 
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IS  (.l)vi(.us  that  a  drpi-rsM-d  fractuiv  may  exist 
«'\vr  a  fii.iital  simis  witliout  the  crania!"  ca\  it v 
Imiiik    (laiiiaKcd.      In    sucli    cases    the    insi)issated 


FOO/ITAL   SlA  U  s 
/lA5iOn 


1  \n  FUAiDlBUUUM 

- Lacm .Sac 


/^A5AL  Ducr 


Fi><.  26.— Surf,  -e  markings  of  the  frontal  and  maxillary 

sinuses. 

A.  II  ■  .•il.ovo  n;„„,n  .  i;.  ,„,  ih..  Mipra-MnCil  ma.vin.  ;,t  tl,..  Minrtion 
'■    ;.a,  1.  a,,,    ,.u...r  thinls^   ,..  on  tl,.  ,nrm-u,l.itMl  mm,";,'..'"" 

1.on.-  in  inu.  vv.tl,  tlu-  outer  maru'in  ..f  tlu-  orl.iVE       ■.,,.. 

Nasi..!  trivo  tlu-  sunao..  position  (,!   tl,r  trontai  .'nus  :  c,  u  K  K 
that  (It  tlu'  maxillary  sinus.  .  »  ,  u,  o,  r, 

cont<>nts    .,f    ih.'    simis    have    heen    mistaken    fur 

brain    matter  escaping.      Snue  the  suiu.ses  are  in 
f'imini  II  I'  u'l  I  .    ..    ,,  ; ♦  1,    *  1 1      _        1 

may   l..ll<,w    ii|i.,ii   the   fracture  ..f  the  simis"  wall. 
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liis<Tts  lia\c  f,,uiid  thrir  way  int(.  thrsc  cavities 
.  C ciitipL-cl.'S  art;  particulaily  lialilt-  to  be  found 
111  Uio  frontal  sinuses,  wlu-if  tlirv  niav  remain  for 
y<'ars,  the  seerrtions  of  these  cavities  furnishiii" 
th.'in  with  suffici.'nt  nourishment"  (Fraenkel)" 
I.arva;  have  also  l)een  found  uere,  and  maRKots 
hat  have  de.vh.ped  witliin  the  nose  have  managed 
to   make   their   way   to   the    frontal    sinuses. 

Ihe  frontal  sinus  is  ahseiit  in  t>arlv 
About  the  sixth  year  a  bud  of 


r'hildhoofl. 
mucous  nieml)rano 


Kio\ys  out  from  the  anterior  end  of  the  hiatus,  and 
MTadualy  insinuates  its  growing  extremitv  into 
the  diploo  of  the  frontal  bone,  separating  the 
inner  trom  the  outer  osseous  table.  Jt  reaches  its 
tuJi  size  about  the  twenty-fifth  year;  the  stalk  of 
the  outgrowth  becomes  the  infundibulum  ;  it  leads 
from  the  posterior  j.art  of  th.-  sinus.  The  n,f,nu/i- 
^>'///////  IS  ,'  of  an  inch  long,  and  runs  downwards 


-....  nwf^u.iy  backwards  to  open  at  or  near  the 
anterior  end  <.f  the  hiatus  semilunaris.  Along  the 
hiatus  the  secretion  of  the  frontal  sinus  nuvy  be 
conveyed  to  the  antrum,  th'is  converting  "that 
cavity  into  a  cesspool  in  ca.ses  of  chrrmic  sui)pura- 

'""  "t  Hie  frontal  sinus  (Fig.  2:,}.  The  infundi- 
bulum is  frequently  tortuous,  an<l  even  aft.-r  the 
Ifak  of  the  middle  turbinate  process  is  removed 
!(•  IS  n<,t  <.a.sy  to  (•atlK't.'rize  from  b..],  v.  Hence  in 
cases  of  obstruction  the  frontal  sinus  is  trephine 
o  cr  the  Klax'l  a,  or  ,t  the  superior  internal  angle 
of  the  orbit  fill  ey),    and   a   probe   ,,assed   down- 

ards  and  slightly  backwards  to  drain   the  si      s 
into   the  nose. 

The    anterior    ethmoidal    cells    co.nnmnh 
i"to     the      infundibu 
usually    involved    in 
frontal    sinus. 


lum, 


ami 


ojjen 

hence     they     arc 

any     disease    affecting    the 

' '    '    diploic 


J    .  ;V  I       1   ']'   ^""S^^^the  supra-orbital    notch, 

mvncs   bo,,d    from   the    frontal   sinu.^.      Jn   cases 
of    frontal     suppuration,     infection     mav      nrc-d 


«if   ost<'itis   and   meningitis. 
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ilic    sphenoidal    sinus    ..p-n.s    on    ihc     -.,.,£    of 

ilu-  ii..s(i  l.rlund  til,;  .sui.rn.M-  inratus:  n  is  ,|,>- 
veloped  at  the  same  piTin,!  ,.f  l,f,.  as  thr  fn„ital 
sinus  (l'i^./2:.).  It  is  ,|,...,,ly  i.land.  and  nnt  v.-rv 
.UTossil.I..  tor  operation  wh.n  th.  seat  of  dis-as,-". 
It  IS  frequently  the  seat  of  chronic  suj.puratn.n 
set  up  h:;  infections  fr.un  .he  nns.-.  its  anterior 
uall,  which  IS  conij)arafivrly  thin,  is  situated  he- 
tw.'en  ,  and  b  cm.  fmni  thr  Inwvr  margin  of  the 
;'"t'|rior  nares.  TiUey  recommends  the  mid  po  t 
-     the    ower  horder  ot  the  middle  turhinate  as  a 

Th     n.,    .'l  "'•■,"1"'"V'-    "^    ""■    M'h-n<adal    sinus. 

Iiv  na.al  s^.ptun,  a  so  serves  as  a  .safr  -uid<s   fur 

.s      onicrim.    j.art    is    implant,.!    on    th."  antZ-rior 

>^''."     •;/     til-'     sinus,. s.       A     ,,,oi„.     ,,as.,.d     to    this 

;:";'/    l'-';"i    th.   f,„„.   „f   ,h..    anterior   mnvs   w 

'    10-5  cm. 

In  close  contact  with  (he  thin  lateral  wall  ,,f  this 

t        s     V'iY''^/"'^ 

•  o  "id    'h    ;;■%'"'   ^•';^"''"""«   ^"'"s   and    H,t,.rnal 

•  •      "I  a     ,.n,  the  optic  nrrve  and  second  divisi,,n 

f'  f.f  h  n..rve  are  in  the  closest  contact,  an,l 
'v  '."  -'  '•■'•'•■d  m  sinusitis  (Fur.  ;;o,  o,,  .i.,, 
'■'";  ^s  the  pituitary  h,.dy;  tuuiou.s  .  ,f  ,h. 
I";'l>  Mia\  invade  the  .sinus.  It.  v.^in.  n,in  e 
•"'"'""'al-  Th.  walls  of  the  Mnusevt',, 
'■■■'«'l.v  |H'rf,.ral<.,|,  as  the  f,,||,,u,n^r  ea J  s  ,  . 
"^(•urr.Ml  at  the  L,,ndon  H,,spi(al.  •wiirvi;,,^  \ 
man  stumhed  forwards  on  his  umh  -ll  s  he 
I   ft    a     i.uhlic  house     ,n     Whit.'chapel,     the     poi    t 

w'lrd      ^Vn^,^%'^"^P; '"'•/' ",<1  <li-l  thn.e  days  aft,.r- 

,nd.M  J-     /;,'''■"'''   ''^^'"'    ^'"''"■''lla    was    found 

'  nJ    nn       i'  '»"'-   ^''"  J'"''^^l^-^^-^nK  travers.-d 

l',,,;'"^"""     "^     HiKumore     and     (he     spln.noidal 

The   :iiifMiiii   exist",  at  hirth.    hut  attains   its 
argest   dimensions  in  ,,1,1  .,o-.>       'r\ <;'"i"i.vj    us 

;;'Ks   f.,r    imlicatin^   its   position  •;;„  ,•(,:.">;„;'"  a  n^ 
••^••"    "^     '•'^^-    ■-'<=■      Th,.    walK    of    ,1,..    ,,,„v    are 


114 


Tin:    IIKAl)    AND    NECK 


riiap. 


thicker  in  cliildrni  than  in  ;i(lults.  TuTnuuis  (if 
various  kinds  are  ajjt  to  develop  m  this  cavity, 
and  to  distend  its  walls  in  various  directions. 
Thus  the  growth  breaks  through  the  thin  inner 
wall  and  invades  the  nose,  it  pushes  up  the  roof 
of  th(,'  cavity  and  invades  the  orhit,  it  encroaches 
upon  the  mouth  through  the  lloor  of  the  antrum, 
and  makes  its  way  also  through  the  somewhat 
slender  anterior  wall  into  the  cheek.  The  densest 
part  of  the  antrum  wall  is  that  in  relation  to  the 
inalar  bone,  and  this  part  does  not  yield.  There 
is  little  inducement  for  any  growth  to  spread 
backwards,  although  it  sometimes  invades  the 
zygomatic  and  pterygo-ma.xillary  fossa.'.  As  the 
infra-orbital  nerve  runs  akmg  the  roof  of  the 
antrum,  whih'  the  nerv<'s  of  the  upper  t<'eih 
are  coii'iectcd  with  its  walls,  th^  .s<'  struetun^s  aro 
pressed  upon  in  growths  springing  from  the 
antrum,  and  thus  neuralgia  of  the  face  and  teeth 
is    (ift<'n    prmlucftl. 

^  in  i\u'  (.peration  of  tapping  t.ic  aniium  a  spot 
IS  usually  selected  just  above  the  second  bicus- 
pid tooth,  since  the  bf)ne  is  here  thin  and  is  con- 
viMiii'iitly  reached.  In  some  cares  it  is  sufficient 
to  extract  one  of  the  molar  teeth,  since  the  fangs 
of  these  often  enter  the  cavity  of  the  antrum.  The 
tooth  usually  selected  is  either  the  first  or  the 
third  molai-.  Xot  infi-equent  ly  the  antrum  com 
municates  at  its  upper  anterior  part  with  the 
frontal  sinus.  From  Fig.  21  it  will  be  seen  that 
the  antra  descend  below  the  h'Vt'l  of  the  palate, 
and^  cannot  be  «ffiei*'nt]y  drained  by  an  opening 
made   above   the   palatal   level. 

The  ripening  of  the  antrum  is  shown  in  Figs.  24, 
25;  it  is  on  a  level  with  the  roof  of  the  cavity 
henco  if  pus  be  pn'sent  it  drains  most  freely  when 
the  head  is  turned  so  that  the  affected  chambej 
is  uppermost:  the  sphenoidal  sin. is  empties  most 
easily  when  the  head  is  bent  forwards;  the  frontal 
when  the  head  is  thrown  backwards.  The  cavit\ 
of  Lue  anirum  is  small  if  rhe  inferior  meatus  i.'- 
large  or   if  the  canine   fossa  of  the   i'ace  bo   wel! 
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iiiarkt'd.  Tin'  lyinphal  ics  of  fli(»  siiiusfs  drain 
into  the  rrtrni.liaiyiig.>al  f^laiuls.  As  the  rrsult  of 
a  fall,  one  of  the  upptM-  tooth  has  hoon  entirely 
(Iri\en  into  the  antrnni  and  mst  to  view.  In  one 
case,  reported  hy  Haynos  Walton,  an  upper  in- 
eisor  was  found  lying  loose  in  the  antrum  three 
;.nd  a  half  years  after  the  accident  that  had 
driven    it  there. 


CIIAITKl;     \il 

THE    FACE 

Thio  Pints  oi  tlh'  fact',  olhcr  than  those  already 
•''■alt  with,  \m||  |„.  cnnsKlerod  und.T  the  f..l- 
iowin^^  hrads  :  (D  The  fare  K<'nera!lv;  (-2)  tiie 
l';ir.,tid  ir-inii;  :uu\  C',)  th.>  upper  ;.nd  h.urr 
jaws,  ;iii,|  partv  c  ,ii'ir(t..(|  uith  tti.'in.  Th.-  iip> 
\vi  I  I).-  cnnsnl.rr.!  with  the  rn\i\\  cf  th.'  imaith 
(<  lia]).    \  '  1 1.). 

1.      Tm;     !•  All;     (iK.NKKM.I.Y 

.      Thr    Hkiii    nf    tl,..    faer    is    tliiii    aiid    liiu.     and 
'"    '"""'    '"■    1<>^^    iiitiiiiat*>lv    adii.'iviit    hv    a    drii 
;_;it.-    suhcutaiK'c.us    tissue     tn    the    parts'  hetieath 
I"'    skm    ,i,'en<.rally    is    \eiy    fleelv    supplied    with 
sH.a(v,,us    and    sud.iripar..us    jihiuds,     and    .hence 
tlH'    tace    IS    very    e.-ninionly    the    seat    .,f    aeiie     an 
'■'■|'l'tinn     that    sp<.eially     mvnlves     the    sehneeuus 
fnllieles        It    happ<'ns    fr.un    the    tliinn<'ss    of    the 
skin     and   tr.mi   the   ahs^^nee  „f   dense   faseiie,    (hat 
laeial    ahseesses    usually    soon    jioint    and    seldom 
attain    lai^e    size. 

readily  .ends  itself  to  spreading  infiltrations,  so 
that  in  certain  inflanunatorv  aftections  he  eheeks 
and  other  parts  of  the  fac-  mav  heeoine  Ki-eatlv 
swollen.  In  fferieral  droi)sy,  also,  the  facr  sooii 
becomes  j.utfy,  the  change  first  ai)pearing  a^ 
a  rule  m  the  la.\  tissu."  of  the  l,,\ver  lid  The 
•SKin  uNer  in,,  chin  is  peculiarly  dens.'  and  adherent 
to  the  parts  beneath,  and  in  most  respects  closelv 

IIG 
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rcsoinljl.'s  the  int.'gum.'nt  of  tin;  scalp.  Wh.  n  such 
parts  nf  thf  iiit<'i,Miiii"iits  of  the  facr  as  cn\cr 
pi'omiiiciit  h(,n.  s,  such  as  thr  malar  Ijouc,  chiti, 
and  th.'  supra-orhital  iiiartriii,  arr  struck  \>\  a 
Nuiit,  iristruniciit  ,,r  in  a  fall,  the  w.mui.I  pr-. 
<lucr(l  lias  often  the  appcuaiuv  of  ;,  dran  in-'iscd 
wound,  just  as  ohtaii.s  in  contused  \\(,unds  of  thf 
.scalp. 

Th.    niohility  of  the  facial  tissues  reiideis  this 
part  very  suitahle  for  the  performance  of  plastic 
"fierations  of  various  kinds,  and  their  \ascularity 
fienerally    ensur.'s    a    ready    and    sound    healing 
-Although  there  is  a   lai'P'  (piantitv  of  fat  m   the 
suhcutaneous     ti.ssue     of     this     region,     vet     fattv 
tumours  are  singularly  rare  upon  th(,"  faVe.     They 
;ipp«''ii-,    indeed,    to   a\oid   this    region.      Thus     \i 
;<nay  reports  the  ease  of  a  man  who  had  no  fi.\v,.r 
tian    i>l;,    fatty    tumours    over    different    parts    of 
tns  hody.  hut   not  one  upon  his  face.     The  face  is 
peculiarly   liahle   to  |„.   the  seat  of  ceitain    ulcers 
especially    rodent    and    lupoid    uh-ers,    and    is    the 
part  most  often  attacked  hy  -  malignant  i.ustul,"  " 
.1   disease  transmitted  to  man  from  cattle  aMIictcd 
with   a  iiialady   known    in    this  cuntrv   as   -mur- 
rain,     and   m    !•  ranee  as   '■  charhon  '  ' 

Kloo<l  «.ii|»|»|.v.  The  tissues  of  th."  face  •,  re 
very  vascular,  and  are  liherally  supplird  with 
ldood-ves.se]s  ir.  all  parts.  The  finer  \essels  of  the 
skin  often  app.>ar  perinanentiv  injected  or  vari- 
cose in  the  drunken,  or  in  thr.se  who  are  exposed 
to  cold  or  are  the  suhjects  of  certain  forms  of 
;K-ne.  Ihus  na'vi  and  the  various  forms  of  erec- 
*:."  tumour  arc  common  ah.Mit  the  face  For  a 
iko  reason  also  wounds  of  the  face,  while  thev 
may  hleed  readily  wh.'u  inflicted,  are  apt  to  heal 
with    smgular^  promptness    and    accur.ncv  M! 

wounds,  therefore,  of  this  part  should  have  their 
edges  carefullv  adjusted  as  soon  after  the  accident 

ZST!.'}"\.J-i:^'T^'''-^V''  "f  ^kin  that  have 
'i  •'  "■.■•=••=!■  ''•  ;.;;.  rar.  .(  wumms  often  retain 
'i-n-  vitality  ,n  almost  as  marke.i  a  manner  as 
'I"     lik<'     Haps    torn     from     the    sealp.       KxteuMve 
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injmj.'s    tip    thr    face    a>'>iKi.itr(|    w.di    ^rcat     loss 
»if  suo.staiicr   air   i.t't.n    i<|(aiif(l    in   a    rrniarkablr 
iriaiiiHT.    iiiii-    may    .siieli    injuiic-    iir    inmi»'(.liatt'l\ 
fatal,    as    a    cas<!    n-portrd    \,y    ),nimrii<ii('    slmws  : 
"An    iidic.-r   nf   Zi.ua\cs.    \\(iiiii(l''(l    in    tiic    Cfinira. 
had   liis    wIk.I.'    face    and    l.pu.r   jaw   rairird   aua\ 
by   a   l.all,    the   r.xcs  and    l..nmi("   iriciiid<'d,    so   that 
thfiT    i-cniaiii,(l    ..idy    thr    iianiiiin.    siippork'd    hv 
th.'^nrck    anil    spuif."      }|,.    lis.d    turntv   Imuis. 
^     The  pnlsatioiis  of  th.-  facial  artery  can  ht;  hrst 
trlt   at   the    l(.\v(>r    hordrr   of    the   jaw,    where    the 
vessel  crosses  just  in  front  of  the  anterior  border 
of   the   niasseter   muscle.     It  is  here  covered  only 
by    the    inte^-unient    anrl    jilatysnia,     and    can    be 
n^idily  Ci.nipressed  ai^aMist  ihi'  l)one  or  ligatured. 
The  anastomoses  of  the  artirv  upon  the  face  are 
so  free  that  when  the  vessel  is  divid.'d,  !)oth  ends 
as  a  rule,   requin>  to  l)e  secuied.     The  facial   veiri 
IS  oidy  in  c<.idact  with  the  arterv  near  tlie  lower 
border  of  the  jaw;  on  the  face  it  is  sej-arated  from 
it  by  a  considerable  interval.     The  vein   is  n..t  so 
liaccid   as  are   most  superficial   veins:   it   remains 
m(.re  patent  after  s.-ction,   it  possess.'S  no  valves 
and  communicates  at  one  .'ud  indir.'cflv  with  the 
cavernous  -!';-•      ;,,id  ,,(   the  other  with' t'      inter- 
nal jUKular  vem   in  the  neck.     This  vein  n..^  also 
another,   l)ut  less  direct,   conununication   with  the 
intracranial  veins.  It  is  as  f(.llows  :  the  facial  vein 
ivn-ives  the  ••  deep   facial   vein  "    from   the   pterv- 
goui    plexus,    an<l    this    plexus   cimmuiiicates    with 
thf'  cavernous  sinus  by  means  of  some  small  veins 
which    jiass    through    the    foramen    ovale    and    the 
hbr(,us    tissue    of    the    foramen    lacerum    medium, 
liiese    dispositions   of   the    facial    vein    may   .serve 
to   explain    the    niortalitv    of   .some    inflammatory 
affections  of  the  part.     Thus  carbuncle  of  the  face 
IS   not   mfrecpiently   fatal   by   inducing  thrombosis 
ot   the  cerebral    sinuses,    and   a   lik.'  complication 
niay  occur  in  any  other  diffuse  and  deeply  extend- 
ing inflammatory  condition.   Th.e  ;inusM:!l  n.-.f-n.-v 
also  of  the  facial   vein   fav<,uis  septic  absorption' 
and  its  direct  commnnical  mn  wiMi   the  great  veiii 
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1.1  thf  ii,c;k  may  I'xplain  t\u,<e  alirupt  dcatlis  from 
thrombosis  that  havti  followed  ujion  ihr  iiijrcticjn 
of  fat  '.al   ria'vi   in   infants. 

A  n-fLTemc  to  tin;  clfvclopinmt  of  tin-  fjico 
assists  to  (•xi)Iain  thi;  distrihution  of  thr  fifth 
TKTvi'  and  thr  ocfurrcncc  of  certain  ahnormalitics 
(  !■  IK-  -'T>.  Thr  i:wi-  is  d-veloprd  from  liv.>  jiro- 
cosses,  a  mesial,  the  fronto-nasal,  and  two  lateral 
th.'    Tna.\illar\    and    niandil.ular.        Th,>    f,-,,nto 


1-1^.  27.      Showin)^  the  development  of  the  face  V"'l>f<,d 

.in.i  M..  tn.m  its  nies,  ,i  j.arts  ;  max..  n.nno.l  hv  th.^  iniixiil-, rv 
pro,vss  :  .M.\N..  i,,n,i,.,l  l,y  tlie  niiindilmlar  pron-ss         •"■'^"'■"> 


I 


nasjil  pr.-ress  forms  th.-  middle  part  of  the  ui.ne 
ip  and  the  nnse.  It  may  fail  to  develop;  thu 
tlu'  condition  of  eych.ps  is  produced.  Jt  sprinc' 
from  the  frontal  region  and  carries  with  it  a 
luanch  of  the  hrst  division  uf  the  fifth,  tho  nasal 
nerve,  i  he  second  division  uf  th.;  fifth  is  the 
nerve  of  the  ma.xillary  process,   whih;  the  tlurd  is 

IV«'i-%,.    Mi|»l»l.v.^  file    nerves   .      th.-    face   are 
"''■>'     l''"'-.'lly     dlstriJMlted       the     {|.,|,     l„.i„^r     ,|,e 
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s<'ns(ii-\    ii.T\,',  til.'  f.icial  liir  iimtdi-  {I'ljj;.    1,   p.   i;,). 
It  follows,    fidin   iIk;  great  nuiiihtT  of   nt-rve   iila- 
ni.t;ts   jiixMit    ill.'    p.irt,    a/ii|    tii<'   ('\t<'ii.siv<"   sensory 
niirli'us    ..f   till'    fifth    n.T\c.    that   severe    irritants 
apiilii'd  to  till'  ,"ac('  may  s.t   up  a  widespread  nerve 
disturhaiice.      I  )i-.  (ieorge  Johnson  mentions  a  case 
where  a  piece  of  flint  embedded  in  a  scar  on  the 
eheek    set    lip    Ticial    neuralgia,    facial    paralv^is, 
and    trisnius,    and    induced    a    refiun    of   epili'pt'c 
attacks.  ^  The   positions   of    (he   supra     and    infra- 
orbital  foiMunna  and  of  the  mental   foramen  and 
<jf  the  exit  of  the  cori-esponding  nerxcs  are   indi- 
tated    as    follows:    The    supra-orbital    f.uariien    is 
found  at  the  junction  of  the  inner  with  the  middle 
third  of  the  upper  margin  of  the  orbit.    A  straight 
line   drawn   downwards   friiiii   this  point  so   as   to 
cross  the  gap   l)etween   th.-   tw..   bicuspids   in   In-th 
.laws  will  cross  Ixith  th.'   i  ii  fi  a  nrhital   and  m.iital 
foramina.      The    infra-orlula  I    f.iiam.n    i«    a    little 
"vcr    ;   ..f  an   inch  bi'b.w   the  maruin   ..f  the  orbit 
'  '"•   I'l.ntal    r.^ianh'n    in    th.'   adult    is   midwav   be 
'.^^'■'■'1    ''"■    .ihr.'liK    and    the    lower    bord.'i'    ./f    th.- 
.i'l^v.   '"id    IS  a    liftl.^  .,\.r    ;   ,,f  nn    inch  b.I,,\v   (he 

'■'l'    '!'■    ^-I''    "•     "Ml.  ..!|.    IM.'lllbraiM-    Ih'I  ween    the    l.)\\.T 

''I'  .umI  j.au.  At  piib.'riy  ih.'  t'...aiii  'ii  i^  ii.-nvr 
(.'  th.'  b.w.'r  b.u-d.'r  of  the  maxilla,  and  in  .,ld  ag( 
it  IS  (•!,,.,.  tn  tile  al\e., Ills.  The  iiifra^ Orbital  nerve 
has  h.'cn  divided  for  n.uralgia  at  its  point  of  exit, 
th,'  nerve  being  reach. mI  .iih.'r  In  external  incision 
or  through  the  mouth  bv  lifting  up  th.'  cheek  In 
<^lher  cases  the  floor  of  th.'  ..ibit  has  l)een  exposed 
Ibc  iiil-a  ..ibital  .anal  ,'tlie  anteri..r  half  of  which 
has  a  bony  roof)  has  b.'.Mi  .,p,.n..(|  up.  an.!  large 
portions  of  the  (riiiik  ..f  th,.  n.'iv,.  have  b.'en  in 
this  wav  r.'sected  AU-ckel'.^  }ran«lion  has  b.-.-n 
repoat.'dly  excised  f,,r  lb.'  n  li.f  ,,f  neuralgia  in- 
volving th.'  second  divisi.,n  ..f  the  fifth  n.rvo  A 
tri.ingu  ar  flap  of  skiu  i.  (um.'d  up  from  the  front 
<d  the  cb.'ek.  an. I  lb.'  inf.a  ,M-bifa!  f,,ramcn  is  ex- 
posed, lb.' ant.  11  H  \v,-,|l  ,,f  th.'  annum  is  ,.pened 
with  ;v  trephin.'.  ami  Mi.,  l,,,..,.  j^  ,.,,(  ;.....-!•.■  fv..,-.., 
""'    """''    "''   lb.'    infra  .,ibital    'j:i,u,\r   s,,    (ba("    the 
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'"•'■;'•    hiu^    m    il,;.t    r.nal     i-     fuHv    exposed.      Tlie 

•""""•  '!  .  u;,|l  having  h,,.n  tivphined,  th,- 
^!'I..-no  maxillary  los.sa  is  op,,,ed  up  and  Meek.  . 
KHnghon  exposed.     Iieyon<i  the  <,.,Lhnu  t    e  fori 

^H■nn.tundumeanhe^^u^.ouI.     Th,.  H    ,     or         1 
^n-tjM-y   runs   with   the   n.rv,.    and    that    v,: U        .' 
-^•^'■r    with    Its    anterior    dental    hraneh    to    tie 
-'•  ■•""I'^an.ne  teeth.  uillp,..,l,ahivi,ed.vd 


ix<  th 

i  1 1  e  i  s 


ArTic.   Tuber 


Ext.    Ptc.iyqoid   Plate 

SPMtNO  Max     Fqssa 


»^i^.  28.      Surface  markings  for   ,|,e  second   and   ihird 
divisions  of    the   tifih   nerve. 

'''i-'     i'"l'i.-i  orhital     win     .nds     i„     i],,.     ,,,  ,„,       •  , 

M-us.      TheganKln-n    is  surro     ,d        hj   U  "  t"' 

;'""'    '•••anehes  of  the   internal   iuaxill    '  v        ferv' 

.'f  an' 7n:ir*1[lr'r'ii;/i:^  ;-''-''• '-'^^ 

•"'^;    •■indis   (,f    rodd'sh    e,,l.n:r 

jM-mtlons  such   a,,    ,h.,    jusf    ,|,.ser.l,ed    s,  ,  ve    to 

;;^lin,erelationsnip  of  parts,  but  in  practice 
(■  1,,,,  1  ■■  •■  ."  I""V  *-'  ">  "le  siinpjer  means 
'    '"l-l'-nMe    .njection.s.     Ahsoiut.    ilcohul,    in! 
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tmdur.'d  info  \ho  hunk  of  ;i.  ii.tw,  producrs 
anspstlu'sia  m  tlir  an-a  nf  Us  disl  rii)iit u.n  fo  six 
nionlhs  or  iiioiv.  Tlir  .sufcossful  iHTfurniaH' «^  of 
such  injrctions  ivquir.':;  a  wry  accurate  knowledg*' 
of  th.>  position  and  courso  of  the  nerves,  and 
also  of  surrounding;  st I'uctur.'s.  The  course  of 
tlio  srcoiid  division  of  thr  lifih  ihtvc  is  shown 
in  Vig.  28.  A  jioint  on  thr  iii'p-  r  hordrr  of  the 
/.Vii.ana,  <;  nnn.  (\  inch)  iK'hind  th<'  asct-nding 
margin  of  thr  inalai-.  lies  directly  over  the  upper 
part  of  the  sphenomaxillary  fissure  \vhieh  con- 
tains the  s<'cond  division  of  the  fifth  nrrve  am. 
Meckels  ganglion.  To  reach  the  nerve  the  needl.' 
has  to  l)e  introduced  'M  mm.  (l.\  inches).  An 
easier  and  safer  route  is  along  the  floor  of  th<; 
orhit.  The  needle  is  inserted  at  tli<>  mid-point  ot 
the   lower   hord^-r   of  the  oihit.    and   pushed   hack 

floor,    paralhl    to    the    sagittal 
.     The  nr.'dle  enters  the  spheno- 
and    fossa    until    it    is    arrested 
act  with  the  ^jihrnoid  at  oi-  nea! 
r.y  suitahle  manoeuvring 
f.lt     id    enter    the     foramen 
rotundum.      Tlw   <!<■)  th   of  tiie   forann-n   rotunduni 
fi'oni  tlu-  niaiTiin  of  thr  orhit   is  i:',  inn),  fl^  iiiches). 
The  nrrvr  may  also  he  reaelxMl  l»y  introducing  thr 
nerdlr  hrlow  the  zygoma  and  direct  iim  it   uinvard- 
and  inwards.  Init    thnr  is  a  giavr  ii--k  of  iiiMirinu' 
the  optic  nerv,'   if  thr  nerdlr  ^hnuld  he  thrust  to- 
far   inwards.  •    •  i    i 
Thr     inferior     dental     ncr\e    has    lirni     divideil 
at    the     mrntai     fMramm     liy     an     incision     mad;' 
through   the   huceal   mucous  in<'inhrane.      Throut: 
this  incision  the   nerve  can  he  str<'tched   and   th<^ 
cutaneous   portion    of    it   excised.      Tts    trunk    lia« 
liecn     reached,     and     a     part     rx-i^rd,     tlu'ough      i 
trepiiine  hde  niad<'  in  the  1hm1\    of  the  lower  jav. . 
This    operati-'U.    howe\-er,     inflicts    great    damau- 
u]ion   the  hdiir.  and  cannot   tie  recommended.     Th'' 
.!!rter\.    moreovrr,    is    lialile    to    he    wdunded. 

The    nerve    lias    h(>en    di\  ided    in    the    followine 
manner  hefore  its  en!r\    into  the  mental  foramen 


wards    along    the 
plane  f)f  the  hrad 
maxillary    fissure 
l)y  coiniim  in  cont 
the  furanirn    futundum. 
the     nerdh'     can     itr     fr 
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'I'lif  iiiyiith  iMing  hrld  widely  (ii)i'n,  an  incihion  is 
made  fidiii  the  last  uppor  molar  to  the  last  Iowit 
molar  just  to  tho  inrn'r  si''"  of  tlif  aidrrior  hor- 
der  of  the  coroiioid  procc..^,  wliifh  can  l)i!  clearly 
deiinetl  l)y  palpation.  The  cut  passes  through  the 
mucous  menihrane  down  to  the  tendon  of  the  teni- 
jKiral  muscle.  The  linger  is  intritducid  into  the 
incision,  antl  jiassetl  between  the  ramus  of  tlu 
jaw  and  the  internal  iiterygnid  muscle  until 
the  l).in\  point  is  felt  that  marks  the'  orifice  of 
the  dental  canal.  The  ii,i\,'  is  hei,'  piek.il  up 
with    ;i    hiKik.    isolated,    and   ili\ided. 

The  l,,tr,(tl  u( rrt  sujjplies  the  muciuis  memhrane 
.ind  skin  <pf  the  cheek.  It  pas.s<'s  forwards  on 
ih-'   niitcf   surface   nf   the   huccinator   niusch'. 

Til.'  trunk  (ij  tilt  third  diri.<i(>n  i,f  tlu  fifth 
i>>  rrt  leaves  the  midille  fossa  nf  th<'  skull  by  the 
foramen  ovalo,  the  iJositi(»n  nf  wliich  corresponds 
to  the  lower  hord<-r  of  the  /yg,,nia  imnieiliately 
jinteiinr  to  th<'  eminent  ia  aiticularis  (Fig.  2hJ. 
To  inject  fix;  trunk  of  the  nerve,  the  needle  is 
'iit-ied  at  thi^  point  and  guided  inwards  against 
the  under  surface  of  the  sphenoid  until  a  depth 
ot  :;7  mm.  (\\  indus)  is  leached.  Sensations 
refei'red  along  the  iieive  will  i.il  ih,.  (ip^.ralor 
if  the  jier\e  has  hreti  reached.  ||  is  wc 
'litvct  the  needle  a  litlle  f(.rw,  d^  as  w.' 
inwards,  fnr  if  will  he  then  aioe^t-'d  I, 
ext^'rnal  jit^'rygoid  plat^' :  at  the  p,,^teii,,r 
of    (his    i)Iat<'    lies   the    foramen    o\ale. 

When  a  <««'iisoi->    nn-tr    ■«,   iliviilril    tl 


to 

•is 

liV      the 
III  .rdi'i' 


le   area 
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of  analgesia  which  results  does  not  coiiespon<l 
to  its  anatomical  dist  rihut  ion.  Thus,  when  thf 
ophthnlmic  division  ..f  (he  fifth  cranial  nerve  is 
eiit.  only  a  narrow  strip  of  skin  on  the  forehead  is 
eomphdely  deprived  of  feeling,  whereas  from  the 
■  iMatomical  disfrihution  one  would  infer  that  tlie 
skin  of  the  forehead  and  of  the  an(eii,,r  half  of  tiie 
^ealp  .JiMiihMie  invohed  (vw  |'"io.  I.  p.  1,-,).  If  (he 
-ecoiid  di\ision  js  cut.  th.o  /u'o.n  of  .m.-pRfhcsia  i? 
'  oidine  1  to  a  narrow  <pace  ln^tween  the  orhif  and 
'1''  "i"''-tli  :  on  .ceiinii   ,,f  the  third  division,  to  a 
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stiip    niiiiiinir  d'.u  nu  .ird^  m    t'nuit    ■      thr  car  ami 
.-iloii^r  (|,p  (.,,,, rsc  f.f  the  Inure  jaw  dlcid). 

'^*■'l'l  ''■■•■-'  "  •«!  ail  <'X|)I  inatiMii  of  fh,.  \ar\- 
iMK  ivsults  w  ,cli  follow  sect  i., II  of  a  srnsory 
nerve  A  nerve  contains  three  kinds  of  sensorv 
nerve  hbres  :  (1)  those  sui)serviiit,^  deep  sensibility 
—endowing  niuscl(\s,  hones,  ligain.'nts.  joints,  and 
deep  structures  with  tlie  pr.wer  to  tVcl  pressure  and 
pain:  (2)  those  subserving  protopathic  sensibility— 
liy   which  the  skin   is  rendered  sensitive   to  prick 


2'"^  d-sp 


6'^  d-ip 


l-.>5.  29.  Ihe  extent  ot  los>  of  sensibilitv  (ollowir  ,  (A) 
excision  of  the  (Jasserian  >Jan><lion,  iH)  section  of  the 
second  cervical  nerve,     i-lftn  Jl.  U.  Tootli.) 

Ill  tile  nr.,1  -!i|.i,I.,l  l,!,i,k  ihi'ic  i^  ;i  loss  of  proloiiMthi.'  -en^il.ilitv  ■ 
in  tli;it  -ii|.i.l.-.l  o'd,  ot<"pi,Titicsfn<iliiiii\. 


and  to  (eiui.eiatui-e,  if  it,  be  abnve  40^  or  beh.w 
22°;  (y)  those  subseiving  epicritic  sensibility- by 
yvhich  the  skin  is  endowed  with  the  power  of  fee! 
ing  light  touch  (tested  with  such  a  substance  as 
cotton  wiiuh  and  finer  degrees  of  temperature. 
Aow,  ill  the  Tiiajorily  (jf  instances,  when  a  nerve  is 
divided,  the  loss  of  epicritic  sensiliility  ci>rrespoii(is 
in  extent  to  the  anatomical  distribution  of  the 
nerve;  wlu'n  the  (Jasserian  ganglion  is  removed 
Ure  Figs.  J  and  -J!))  the  I,,ss  nf  ei.iciitic  sensibilitv 

i  1. r     1  ■     ,      •  1        ,  •  . 

:  ;;;■  ,i ; :  ;;  o;  ijis;  i'i  iiiii  it  Ml ,  rill  i     iiii'    ioss 
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of  protopathic  sensil,ility  is  loss  tlian  the  aiiafnriii- 
cal  area.  It  is  evident  iliat  prulupathic  fibres  fr.iiu 
iho  second  cervical  nerv*-  (Fig. -29)  iiivado  and  hup- 
ply  the  area  of  skin  furnished  with  epicrilic  sen- 
sibility by  the  fifth  nerve.  ]n  tlie  lower  part  of  the 
face  there  is  no  overlapping  of  areas  :  in  the  mental 
i)ranch  of  the  fifth,  the  epicritic  and  protopathie 
fibres  are  distributed  to  the  same  extent  of  skin, 
file  effects  which  follow  section  <.f 


lius 


a  sensorv 


DttP  Teif  Fascia 

TtMP  Muscie 
'laST  Tenp.Fissuft 
UfiCuS 
Dun*  ;*ATtR 

200'  o»  Zv(;ONA  _ 

£  «T  PTeRyc;oiD 

'.IT    Mah    Art    _ 

/^AS^ETtR 
T80«OlD    ProC 


Optic  Tbact 
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I'i^.  30.     -Coronal    section    to  show   ihc   depth   and 
relationships  of   the   (Jasserian  >*anMlion. 

nerve  dej)end  on  the  nature  of  the  fibres  in  that 
nerve,  and  on  th.e  extent  of  skin  fo  whidi  earh 
Kind   IS  exclusively   distributed. 

Kxcislon  of  the  Cia>.serian  x:an»lion.-    For  cases 

-1  intol.M'able  and  intractable  neuralgia  Ro'-c  pro- 
posed the  excision  of  the  Gasserian  ganglion  It 
IS  the  sensory  ganglion  of  the  fifih  nerve,  and  cor- 
'vspoiids  to  the  ganglion  on  the  posterior  root  of  a 
(•inal  nerve.     The  nerve  fibres  of  the  fifth  neces- 

The  op  -ration  usually  performed  is  the  folluv- 
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ing  {s,e  iit:.  ;;())  ;  An  i.inrga  >!iap<'(l  tlap  (.f  >kiii  is 
raised   from    the   temples,    having   the   zygoma   at 
Its  base  and  the  temporal  rulge  at  its  convexity. 
The  tissues  are  reflected  d<nvn  to  tlic  floor  of  the 
temporal  fossa.     The  superficial  and  deep  tempcjral 
\essels  have  to  be  tied.    A  wide  trephine  opening  is 
made     in    the    scpiamosal    and    great   wing   t,f  the 
sphenoid  on  a  level   with  th('  upper  border  of  the 
z>gnma,    and    the    dura   mater    exposed.      This    is 
usually  followed  i.y   profuse  ha'inorrhagi'  from  ,h.> 
middle   MU'niiigeal   vessels  which  cross  the  field  of 
oiicratioM.     The  dura  mater  and  the  superimi)osed 
temporo  sphenoidal  lobe  are  raised  from  the  bone, 
when   the   thiitl   and  second   divisions  of  the   fifth 
nerve  are  brought  into  view  as  they  escape  by  the 
foramen  ovah>  and  foramen  rotundum.     They  are 
seen   to  spring  from   the  Gasserian  ganglion'sit u 
ated  over  the  apex  of  the  petrous  bone  and  on  the 
outer  wall  of  the  cavernous  sinus.     The  motor  root 
which    supidies    the    muscles    ..f    masticatu^n    lies 
under  the   ganglion   and   should   not  be   cut.      The 
K.tiiglion  is  eml»edded  ill  the-  dura  mater  and  sur- 
rounded   by     a  prolongation   of   the   suliarachiioid 
space  (Mecl-el  s  space),  which  is  necess..rilv  open.'d. 
Only  file  part  of  the  ganglion  connect(>d  with  the 
second    and    third   divisions   is    reniovetl,    the    pait 
connected  witli  the  ojilithalmic  division  beiiip  left 
as  it  ]s  firmly  embe.hled  in  tlie  <iuter  wall  of  the 
cavern.. us  sinus  and  in  close  proximity  to  the  inter- 
nal   carotid    -irt.'ry    and    the   oculo-rnotor    nerves 
llie  hippoeanu.al  convolution  containing  the  olfac- 
tory   centre    lies    immediately    over    the    ganglion 

The  eminent  ia  articularis  af.  the  base  of  the 
zygoma  serves  as  a  useful  guide  to  the  position 
of  he  ganglion  :  whru  the  middle  fossa  is  opened 
and  the  temporal  lobe  raised  up  the  tranglion  will 
I'c  found  at  a  depth  of  -2]  inelies  and  in  the  same 
••'.'ronal  T.lane  as  the  articular  eminence,  but  at  a 
liiglier  level.* 

...    ■'■""'■•■'  f"!'  r.p-.-ii)i(  'if  !!ii- .-iiiafHiiiv,.!' till.-,  iiiMiHiioii  -n  ■■  i  tic  SiirL'ir«l 
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^lalsii-  l»oiio.--Such  is  th.^  finiinrss  c.f  this 
now,  and  s(.  direct  is  its  cunnt'xion  with  tm;  skull, 
that  violent  bhnvs  mxiri  it  are  very  apt  to  be  asso- 
•iat<'d  with  coneussion.  H.'stiiit?  "as  it  does  upon 
comparatively  slender  hones,  it  is  very  rare  for  the 
malar  hone  to  he  broken  alone.  It  may,  indeed,  be 
driven  into  the  superior  maxillarv  hone,  fi-acturin.t? 
that  structure  extensively,  witlujut  heiuf;  itself  in 
any  way  dainag.d.  A  fracture  of  the  malar  bone 
may  lead  to  nn  orbital  eccliymosis,  precisely  lik(> 
that  which  often  attends  a  "fracture  "-f  the"  skull 
iiase. 

2.    Tin:   Parotid  Rkgiox 

Th.>    main     part    of    the     |»:ii-ot:4l     ;;Imii«I     is 

\'<ilii;rd    in   a    definite   space   behind   the    ramus   of 
the  lower  jaw   rFl^^   .-.i).     This  spac  is  increas.'d 
in    size    wh.'n    the    head    is    extended,     and    whrn 
the    inferior    maxilla    is    moved    forwards     as    in 
Mi-otrudiiiK    the    cliin.      In    the    latt.'r    m.'.vem<.nt 
the   increase   in    the    antero  posterior   direction    is 
'■Mual  to  about  f  of  an  inch.    It  is  diminished  when 
'lie    head    IS    fle.xefl.     When    the    mouth    is    widely 
"pened  the  space  is  diminished  below,  while  it  i'^ 
m-reased  above  by  the  gliding  forwards  of  the  eon- 
lyle.      These    facts    should    be   borne    in    mind    in 
;perating  upon  and  in  exploring  the  i)arotid  space. 
it  will  be  found  also  that  in  inflammation  of  the 
parotid  much  i)ain  is  produerd  by  all  those  move- 
ments that  tend  to  narrow  the  space  occupied  bv 
lie  gland,     t;   ,  obliquity  of  the  ramus  of  the  jaw 
.11  infancy  ano  old  age  causes  the  lower  part  of  the 
-fiace  to  be,  in  the  former  instance  relatively  and 
m   the  latter   instance   actuallv,    larger  than"  it    iv 
HI  the  adult. 

The  gland  is  closely  invested  bv  a  fascia  derived 
m  the  cervical  fascia.  Tlie  superfi.  ial  layer  .if 
li"  panjtKJ  fascia  is  very  d-nse,  continuous  be- 
hind NMth  the  fibrous  sheath  of  the  sterno-mastoid. 
■tid  in  front  with  that  of  the  rnasseter.  .Abnv..  it 
>  auacnea  to  the  zygoma,  while,  below  it  joins 
hn    deep    laver.     The    deep    laver    is    slender,    is 
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-■"t.ichrd  t'.  the  -I\l(,i(l 
maxillary  iit,'anu'nt,  ai 
sheaths  of  thr  pterygoid 
process.      The    gland    is 


piocfss.    t'oiiiis   lliM   stylo- 

ifl    is    coiiricctcd    V  ith    the 

niusc'lrs  and  the  pterygoid 

.    thrrrfiirc,    fucascd    m    a 

(l"<tinct    sac    of    fascia. 

w    ilcll    =s  fiitii-rly   closctl 

l'|'!"\\ ,  liut  is  (iprii  alji)\«". 
l!"t\V(Tii  tlu'  anf.'i-inr 
t-Mlgc  nf  the  styloid  pro- 
cess and  the  postt-rioi- 
'"''•''•■I'  I'f  'he  iiife)-nal 
!'!''i'.v,iidid  ;nuscle  thrr.> 
i>  a  gap  in  the  fascia. 
through  which  the  paro- 
tid space'  conununicat<'S 
with  tht>  connect  i\-e  tis- 
snr  .iImmii.  the  i)har\  nx. 
jt  i<  w.'ll  knnwn  that 
111     P"'^!  pharyngeal    ah- 

I'l^.  31.  -  Horizontal  section 
through  one  side  of  the  face 
and  r  eck  just  ahove  the 
level    of    the    lower    teeth. 

I'.K'i.il  artery  :  h.  facial  vein  :  . 
^'u-tatory  nt-rv.- ;  ,/.  ini,-ric.i 
ilcnial  nerve  and  arterv  I\  in" 
mteriially  to  file  a-c'mdint.' 
ramus  of  jriw  ;  ..-tvdoid  ],ro- 
<'e-<  :.'.internal  carotid  arifi-v  : 
'/.internal  juj.ular  vein,  with 
ibe  vajus.  -i.iual  aeces^urv, 
;itid  liyi.ovdo->aI  nerves  t(j  it> 
inner  -ide  :  h .  vertehial  artery. 
Kxternally  to  the  ti-t'cndiny 
raimis  i-  shown  the  massrter  : 
internally  to  it  the  internal 
pterygoid  :  internallv  to  the 
last-named  inu-ele.  the  supe- 
rjnr  eonstrietor  and  toii-il. 

sccs.ses   tluTe    i^   yvv\    Usually    ;i    parotid   swelling 
and  in  several   instances  ih-  pus,  or  -.t  h-ast  some 
Iiortiori   ,  f   It,    has  been  evacuated   in    t),..  nnrntid 
I'-unon       in    tli.sc  rases  the  nintter  in-sr  pi-obahly 
"•xtend.^  f,n„i  the  phar\ngeal  (•)  the  parotid  i,"ion 
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rot  if!    1 

)al)l\ 
"■ion 


""■'"'^i'  ^''*^/''P.  J"^f'  il<vscril)e(|.  l.-rniM  (lie  <!is|)osi- 
11-11  nt  dir  iuMia  ir  f.,lluw.s  that  ^ryy  Ktral"  i4isc- 
anco  IS  (.fIrnMl  t..  tli,-  pn.gr.-.ss  ..f  a  jnuofi,/  ahsccss 
duectly  ouluaia.s  tliiuujrh  tlie  .skm.  The  abscess 
orten  advances  upuaids  u,  the  temporal,  or  zvlmj- 
"latir  tussjc,  .,,  tlir  dinrnnn  ..f  least  resistance,  ul- 
>  i-n-li  prnujvss  HI  that  liiir  is  ivsisted  l.v  yravilv 
It  Ireqiirnl  y  iiiakrs  As  ua.\  (..uards  the  luiecal 
'■a\ily  or  pharynx,  .,r  il  ii,,i\  h,,.;,k  thi.uml 
l"\vrr  Iiinils  i.f  thr  fa-cia  ;iii(| 
iinist  111'  III Jiiii'  ill  III iiid 
•■"ntact  with  the 
i-.iriius  of    the    iaw   and 


111  r;i 
•  ■•■aril    Kir 

li'il    I  hr  ^latid  is 
rart  ilamniiiis    iiieatiis, 


II 


Ih.' 
niik.      It 

HI     dilrct 

\Mth    til.' 


jaw 


,       ,  ,    ,     / ;■■•   <'tlifr    Ituny    pai'ts,    and    is 

clusoly    related    to    the    teniporo-nia.xillaiv    j.iint 
ihus,  a  pan.tjd  aiiscess  has  hurst  int..  the"niratus 
has  led  to  periostitis  of  the  bones  adjacent  i.,  it' 
^Mid   has  incited  intlaniination  in  the  joint  of   tlie 
I'lwcr  jaw. 

In    several   eases  reported   bv    Vmhow    the   pus 
appears  to  have  found  its  way  into  the  skull  ah.nir 
l-ranehes  of  the  fifth  ncrv.-,  fur  thr  rii\  imns  of  tlir 
Ua.sserian    ganglion    wviv    fmind    inliltralrd   with 
'"IS.      Ihe  aurieulo-tenip(iraI  and  great  auricular 
irrvcs  supply   the  gland   with   sensalimi,   and   thr 
presence  of  those  nerves,  t.igrtlnr  with  thr  unyirld 
i>jg  character  of  thr  iiarotid  fascia,   snvrs  to  ex- 
nlain    the    great     pam     frit    in    rapidlv    growing 
Miinours    and    aeiilc    inflammation    of    th.-    glaioi 
Ihe   pain   i-<(iften   very   distinctly   referred   along 
Mie  course  of  the  auriculotemporal   ni'i've       'i'liuT 
a   patient    with    parotid    growth    undrr    mv    care 
had  pain  m  those  parts  of  the  pinna  and  temple 
MippluHl  by  the  nerve,  pain  deep  in  the  meatus,  at 
a^  spot  that  would  correspond   to   the  entrance  of 
the  moatal   branch  of  th,>  nerve,   and  pain   in   the 
joint  of  the  lower  jaw,  which  is  supi.lied  bv  the 
■uiriculo-temporal. 

The    mr.st    important    stnieiurrs 
•ire    the    external    carotid    aitri\-. 

rminal  liranchrs.  and  thr  f;iri;il 
xternal  carotid  artery,  as  Tillaux 
''»t,    is    behind    ill.'    ramus    of    tli 


lie 


in    tlie    gland 

with    its    two 

nc.-r.       Th.- 

point*-d 

as   high 


has 
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U|)  as  the  jimctioji  ni  th,.  in  f.iim-  wiit,  tlir 
iiiiddlf  tiiiid  ,,{  its  ix.stni.ii  1h,iiIii-.  |t  \\t,n 
(•liters  (!><•  p;ii.iii,J  ^laiul,  and,  i.a>siiii;  a  Iittl.- 
backwaids  and  outwards,  conn-s  nearrr  t<j  tiic 
surfac.\  an<l  at  the  !r\,  1  ,,f  the  condyle  of  the  jaw 
hreaks  nito  its  two  lerniinal  hianehrs.  Tlie  arterv, 
therefore,  does  not  enter  the  K'iand  at  its  inferior 
holder,    and    is    unt    in    aetiial    relation    wjtli    th^' 
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TaCial  Art. 

Li'«cual  Aot 

/IrPOCLOiSAl.   Acdvft 

Great  /IoRa  y  ^vOiq 

lift.  32.      Surface  markings  of  the  facial,  spinal  accessory, 
and   hypoglossal   nerves. 

A,  Mi.l-iioint  ,,i^,iii.i,nr  l„,nh.r  <.i    ma>t.>i,i  i.io.vss  :    v..  i.oint  on 
imt.TK.rl.nnhTui  -t.ino-„i,i.st,,i.l,  1  jnrh  l.dow  nia-t.nd  Vi-.xrs^  • 
,  nml-iioint   <•!   po-i.Tior  h,  .-iI.t  oi'  sterno-nm<ioid.    .M.uvo  B 
tin-  tran~v.T>f  pruci'ss  of  tho  atlas  is  imlicati'd. 

parotid  space  at  its  lowest  part.     The  ves.scl,  more- 
over, IS  not  parallel  witti  the  edge  of  the  ramus 
hut  passes   fhr.amh    the   parotid    -rland    witli    some 
oliiKiuity. 

At  its  point  nf  ,-xit  from  tlie  hase  (,f  the 
skull  hv  the  stylo-mastnid  f.uameii.  the  fncial 
lici-ve  iies  I  jneii  de<.p  tu  the  mid-point  of  the 
■'"'♦'''■'"'•    '"'I'd,,-    (,f    tlie    mast., id    jirocess;    a    line 
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1  il 


nerve  ciuules  into  its  trn^poro-fa^  a   '    iu?     ■      ,eo  ' 
acia     (hvisinns,    it   i.   superficial    tn    ho  1        ,      .'^ 

'  "•    '"  '  \  •'  lias  liccii  St  iTtc  .         <  M. 


Id 
Mia.xi 

c-xit  from  the  .stylomastoid  fora,  '        ' 


of  fariil  fi        iV  ;     1  •    "  ^^ram.-n  tor  l),c>  rrlirf 

iNirilcr  ..t  tlic  iimsl.i  (I  process      [f  ,v;     i 

a   ovc   lh«  p„st,.ri.„-  l„.|i;'',';"t|-,o  '  ij  '    ,  ,'"   u',',',';; 


Mon.    III.-    mouth   hein^'   pulk.,!   t..uanls 
M(l.    and  111,,  rvc  vcmaniin.tr  i,„(.' 


tile    soufirj 
"o    rcstoi'r 


•XIM'SSloJl     ;,1V     thi'own     into     action      U  hrn     (I, 
"■■•MMV.ius    and    sterno-niastoid    ar      u'mI  " 

'f-^-  \v'"Mi  the  tongue  is  n.ovcl      In       ,  '  e  o    ti    e 
.0  patient  n.ay  hoconu.  ai,le  t.,  (liss!.eiate  those    n 
■•onvemontly  con.. Hied   movements.       \     i N   noirit 
■f  oxit   the    facial    nerve    gives    off    i  V  ,       / 
•".ncu  ar   hvanch    to   the    n^sc  es    of  ^  he'::;^";nd 

"'l'"v  IS  an   ■utatomical   impossihiiity      In     ,  w     ' 

;;^-parotulahsccssacntis^,snalivm;o|e    ve      he 

«l<;"t  tiyja..   a.Hl  a   dnecto,.  pushed  up     .,' 

I   (o    ttic    suhstailcr    ,,f   (i„,   pi., ,1,1      .,ff,...    il        "    '"''"'^ 

sod  l.v  Hilfo,,     Ti/  '-'■>;i(i.  atf.T  tli.^  plan  a<l- 

■  Ivor  n    f,.  f.-":  /''r.'^'':'"^^  ^^  separated  l,y  a  mere 
,>♦.,,.»,    1    •""'"■■',  "■■''■''  'r''^'  ^ii'rrnai  carotid  arterv    tin 

d      UKl'hv',  '"'"l  '^^^l-    *''^    ^■''^"•^'    Klosso  p'haVyn 
■11,   anel  li.\  po^d.^ssai   ncM-ves  (  Kiir.  :;i  )      -• 
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stalls  111  I  lie  p.irotid  k  >:ic.ii  it  i.iay  be  <lilliciilt  at 
fust  to  tell  wiictlicr  tdc  iiitriDal  "or  the  external 
caiot  i<l    is   \s  (.uiiil<'(|. 

Iiimoiirs  ol  the  par(.tid  aiv  wry  api  t(.  iniuaiii 
c-aitilaMiiiuus  ti-siir.  it  js  well  kiu,\\u  tliat,  i.i.'tas- 
tas.-s  att.-r  iiiinii|.s  arc  quite  cm.iihik.u  in  the  testis. 
It  IS  significant  in  this  connexion  tliat  the  testis  is 
«ur  of  llic  f<.\N  |,ait>  ,,f  ihr  h.i(lv,  apart  from  bone, 
where  cait  ilaginous  nialler  forms  a  frequent  con- 
stituent of  the  neoplasms  of  the  part.  Mr.  I'agct 
lias  pointed  out  tiiat  ititlammation  of  the  parotid 
IS  peculiarly  freiiuent  after  injuries  and  fliseases 
ot  the  abdomen  and  pelvis.  It  occurs  also  very 
often  as  a  secpu'la  of  some  specific  fevers,  but  more 
especially  after  typlioid.  The  anatomical  or*phvsio- 
I'-mcal  basi>  (,f  this  connexion  has  not  been  made 
out. 

Many    lymphatic    glands    are    placed    upon    the 

surface  and  m  tlie  substance  of  the  parotid  gland 

ItH'V  recene  lymph  fmm  the  fmntal  an.i  parietal 

regions  of  the  scalp,  fnun  the  orbit,  the  posf-rior 

part    ot    th.|   nasal    fossae,  the   upper   ,a\v.    and   t  he 

liHider    ,111(1    i.pp.r    part    o"    the    pharvnx.      When 

enlarge,  .    tli,...    ulands    may    f,.iiii    une   species   .,f 

|>ai'o(i(l  til  in  our. 

^K-iisoii'n    diirl    M-'ig.    .'52)    is    al.cait    2\    inches 

long,   an.l   has   ;i   diameter  of  ith   of  an    inch.    it« 

orifice  being  the  narrowest  part.     At   the  ant.>rior 

border    of    the    masseter    muscle    the    duct    bends 

suddenly  inwards  to  pierce  the  buccinator  muscle 

Ih,    b<>nd  ,s  so  abvnpt   that  th.-  bu<'cal  S4gment  of 

the  diictniay   be  almost  at  right   .angh's 'with  thr 

M.asseteric.     This  ben.l   slmnld   i,<.   take,,    into  con 

s,d<.ration  in  |)ass,njr  ..,  ,,rube  al.mg  the  duct  from 

the   mouth.      1   ,..   dnct   opens   ,„,    the   summit  of   a 

P^ipilla    placed    nn   a    Lvd    with    the  second    upper 

molar    t.K.th.      Ihe   course  ,,f   the    duct    ac-oss  tho 

i.iasseter  is  re,iresent<"d  by  a  line  drawn   f,-,,m  the 

ower   margin    of  the   concha    to   a    p.^nt   midwav 

l>etween  the  a  la  of  the  n.i^e  and   fl-e  red  rv.-i  r:r-:,-.   .;f 

rti'^   iip.      It   lies   about    a   fmger  l.readth 'behrw"the 

zygoma.  iiaMim-  th.-  t  ra  nsx ,.,.,.  facial  arte,-y  above 
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.  a.  Ifh.  nfra-.„.„tal  Uniwhrs  of  Hk-  facial  nerve 
l"l<'^^.  i  ir  duct  has,  Uvn  ruj.iuied  .subeutane- 
M us  y.  leading  to  extravasations  of  saliva.    W..un(N 

lU      hJ'ff  ^"^''^'1  ^"^*'^\^«  the   buccal  se^nuent  of 
L  d  ct  It  may  be  cured  by  opening  the  duct  into 

f„  r'H\V"  ^'"  T''-"-^.^'"''^!  «i<'e  of  the  fistula. 
I  istuU  of  the  masseteric  segment  are,  on  the 
- .« her  hand  very  d.fhcult  to  relieve.  At  least  one- 
alf  o  the  buccal  part  of  the  duct  is  emlH.dch-d  i„ 
the  substance  (.f  the  buccinator  muscle.  A  ^alivarv 
II.  n  nr'^f'  ^'' -  /."'^r^^'t*-''"  '"'W  involve  the  parotid 

I.        .,   |"^;"'""t"'y   c-nnditi.ms   may   spread 

-.    Till.    ri'l'Ku    AM,    J.,,ui;i;    .JAWS.     \.M,    P  \  uts 

("Wi ,  III,   wirn   Tin:M 
**«i|M-i-Jor    „,;,xi||a    (fur   antrum,    >,,     ,,     ii;>. 
'■■'       wnd     paate,    p.     i:,.-^) .  -  This    bon...    I,n     ac'- 
y;""t   nf   a,   fngility   am!   lb-    manmr    in    uhiri, 

llH'    bnnc    b,,,m    N..,v    \aMiil.-,i-,    .s.nnus    injuri..' 
'"^■-ving     ur.at      l...ss     of     substance,      ar/^     f    .,' 
^^  "".;'!'>■»" I  y     n. paired.      Its    hollou  n....,    am       h  • 

■'  ,""     '''■'■"■'■    'V"^'^    "»    <•'•'    f^'<-"-      Thus     Lon<.-- 
-'V    .vports    ^the   case    ,.f    J.n.M.nant     F,v|.,    Tf 

duti,-^  t,  ,■  nearly  eight  years  with  the  breech 

■nt  ot    l„.  faibj.in  and  scrrw  pn-lruding  through 
he  hard  palate  into  tlie.  mouth.'     The  bone  ma 

'.?,r^lkJ?'i ''■'-'  necrosis    especially  in  that  form 

'    n.-ciosis  induced  in  workers  in  match  factories 

Kv^^exposure^^to  the  fumes  of  phosphoius.     In  one 

-llow,nunM.,.,sN.s   the   mischief  was   11  nil.  d   f,     the 
"maxillary,   or   incisive   bone. 
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Ihe  ponostcuin  of  the  sui.erior  iiiaxilla  is,  liko 
tlu- pericranuiiii,  not  (lisjjosrd  t..  form  new  I.oih\  In 
oidinary  cases  of  ncerosi.s  of  tlie  upper  jaw  p  >  n- 
prociuction  of  l.one  takes  j)lace,  the  gap  being  left 
T»erniaiient.  Jn  the  lower  jaw  ahunthint  new  hone 
IS  produeed  hy  the  periosteum,  antl  e.\tensiv(> 
losses  iiiay  he  npaired.  It  is  rmiarkahh',  huwi'vcr, 
that  111  eourse  of  yeais  this  new  boiie  is  liable  to 
I'O  \ery  extensi\(^ly  reabs()rb<<d. 

Kxcision  of  the  superior  maxiSla.  Tlie  entire 
l»yne  has  breii  frequently  rem.jved  wlien  the  seat 
ui  an  extensiv<^  tumour,  and  under  certain  uthei- 
conditions.  The  ijONi/  rnniH, ,,,„.<  to  be  divided 
m    tlie   opration    aiv    th<'    following   (sec   Ki.r     <>\ 

I'-  I"-',  and  Fin,  o.^  ,,    ,0,).  (,,  r|,,^,  ^,,,„„7,;.i;„; 

^^"!'    ""•    tiialai'    boii<.    at     tlic    outrr    side    (,f    th-' 
orl'it  :(•-')    thr    eonnr.xion    ,,f    thr    nasal     j.r.Kvss 
uiCi    th<-     ironfal.     nasal    and    laelirvmal     bonrs ; 
(•-)    llie    eoiiiirMojis  of    the   orbital    platr    with    t'>  « 
rthmoid    and    palate    (this   platx;    is   .,ftrn    l,.ft    b- 
iind    (,r  IS  cut  through  nrar  the  orbital  margin): 
U    the    e.,nnrxion    with    thr    opp.,sit<<    b,„,r'  and 
the  palate   in   thr   ,oof  of  the  mouth;  and   (5)   th.> 
cnnn..x,.,M    hrhind    with    the    palate   bone,    an.l   the 
hbrous  attachments  to  the  pterygoid  processes.     In 
t li(^   tour   fn-st  nanuMl    instances   the    separation    is 
«'tl<'et('(l     by    a    cutting    insti'unient  :    in    the    last- 
named,  by  simply  twisting  out  thr  bon.«. 

^.>//  /;.//7v  ,!n-'-lnI:  These  may  be  considered 
nnder  three  hrads  :  Tho  parts  cut  (I)  in  the  first 
incision:  (2)  m  turning  i»ack  the  flap;  and  (:!)  in 
separating  the  bone. 

(I)  Thr  following  aie  thr  parts  cut.  in  order 
fiom  alH.vr  downwards,  iti  thr  usual,  (.r  "  nirdian  " 
incision,  an  incision  commencing  parallel  with  the 
lower  ryrhd,  and  ennlinnrd  down  t!ir  sidr  ,,f  the 
'',"""■•  '•"""•!  ""•  ='l.''.  and  throu-h  thr  middlr  of 
<l";<im)«-r  lip:  Skill,  suj.rrlirial  fascia,  .ubi.ula  ris 
palp-'brarum.  p.i  1  prbral  branehrs  of  m  f  .a  .u'bit  a! 
"<■>"..'  .and  .-iitrrN.  p.art  of  Irv.  bibii  suprv.,  angula. 
Mirr.v  a?id  \cin.  Ir\ .  iabii 
alls  n.i  s  r    .1  if  Ml-  V      111.1   ...;., 


sup.  alacpir  nasi,  l.ilrr 

'  '•    •  ■■  f . ; :  i  i  r  i '  s  •  ■  t    i  i  i  f  m  i  - 
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I 


■  ■iliiial  ihi\('. -(iriipn'ssd)'  nni'is,  <Jri)i-»'ss(u' ;tla' nasi, 
;ilt,icliiiifiit   ni  iiasul  c;aililaLre  to  Im.iic.   mlucuiarib' 
Miis,    su[).   ciirdiiaiy   ailcry   and    Vfiii,    and   mucous 
iiK'niliiaiK^   (if  lij).      Vai-ious  hranclics  of  the   facial 
urvvc  t(»  the  muscles  may  he  cut.     (2)  Jii  turnini^' 
''•■I'k    <'"•    fl;il>.    tfic    musclr-    alnivc    nairird    will    1,7 
diss.', ted  ii|i,  fnn,vth,.r  with  til.'  t.iido  nculi,  if  !hc 
nasal  piocess  is  reinovcul  entire,  the  levator  anguli, 
'li-'  I'lKTinatdf.    a    few    lil.r<'s  ,>f  th.'  mass.'trr.  and. 
;;n  th.'  orl)ital  plate,  the  inferior  ohliijue  muscles. 
I'h"'   infra-orhital  nrrve  and  arterv  will  lie  cut  as 
tlicy  l(>a\('  tlu-r  foramen.     In  the  flap  itself  will  he 
ih.'  trunks  of  the  facial  artery  and  vein,  the  trans- 
\rrse  facial  artriy,  and  the  facial  )  .irt  of  th(^  facial 
Mci-ve.     {:])  In  s(>paratin!?  th(>  nasal  process  the  lacli 
lymal   sac   and    infrat  i  .ichlear  nerw   will   he   dam 
■iLTid.    and  the   nasal   duct  and   (\\ternal  hrancli   of 
tiic  nasa!  nervc^  cut  across.  In  separating  the  iiones 
"•■low  ,  the  coverings  of  the  hard  palatr  are  (li\  id.'.l. 
■  itid    tip'    attachment    of    thr    soft    i)alati>    to    th.' 
palate    houi".    unless    thi'    r.'inoxal    of    that    process 
'•;ni  he  avoid.'d.     "Any  attempt  to  diss.'ct  off  and 
pres.-rv.'   the   soft  covering  ..f  th.'   hard    palate   is 
tuf_ih'       (Heath).      I'ostenorly.    th.>    trunk    of    th.' 
infra  (i!-hital     ix'rvr    is    again    di\id.'d    (this    tinir 
in     f-o?d,    of    Mrckil's    ganglion),     tog.'fher     with 
tlie    ])ost('rior    d.-ntal    and    infra  ..rhit  al     ai'terirs, 
ar  d  simie  branches  of  th.'  sMh.>no-palai  iii.^  artery" 
rhe   deep    facial    v.'in    from    th.-    ))t('rvgo!d    pl.'xus 
•      prohahly  I..'  cut,   and,   lastly,   n.-av  the  palate 
also  he  (livided  the  larg.-  i)alatijie  nerve  and 
thi'  d.'seendmg  ])alatine  art.-ry. 

It  will  he  seen  that  no  large  arterv  is  di\  ided  in 
Mic  ojM'ration.  The  inf(M-ior  turhinated  hone  com.'s 
.iwa.x ,    o)    (•(  urs.',    w  ith    tli.'   tnaxilla. 

liilVi-ioi'     iiinxilla.      This  hone    is   in   a    grot 

<'\t.Mit    pr.,t..cf<'d    fr.,m    fracture    l,v    its    h,,rs,.  s},.".' 

■-fi.Mp.'.    w^lnch  gives   It   sonir  of  111.'   propnli.s  .d"  a 

I'ling.    I»y    Its    density   ,,f   -t  in.'t  ur.',    hv    its   .M-eaf 

"'"';!  1^'     •••'"'     ''^-     ''"•    IndT-.r  lik.'     int.'rarticular 
[virtilagrs    that     protr.'t     its    att.a.lrd    <.vt  .■,.,,,  W  ;.,o 

""'    '"""'    '^    usually    inok.'n    hv    dir.vt    viol. .„(■<'' 
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iiie   iiiny   he  in   any   pail.     The   syni- 


pli>sis  IS  rarely  bn.ken,  .ji,  acD-unt  .,f  its  Ki-eat 
'liu-kness  11, e  ramus  is  pn^tecled  l.v  the  iiiuscu- 
iar  pads  tliat  ,n\r|np  ,is  tu.,  sid.'s,  and  the  ano- 
Hcid  proeess  is  stiil  niu.,.  .,ia  of  the  risk  of  iniurv. 
ou.nK  t.)  the  depth  al    u  hieh   ,1   is  plaee-l  and   ih. 

<.st  i-a.  t  ot  the  h.M.e  is  m  tr.,nt,  wliere  its  str-'ngtli 
s  <li.ninished  hy  the  mental  foramen  uid  hv  the 
large  soeket  required  f,,r  the  canine  t.-oth.  "it  is 
;•''';""  ^''iM'art  therefore,  that  fraeturei.  the  most 
'"'"";"■  If"'  1-ne  ma.\  he  hroken  near,  or  even 
U.ronnh.  the  symphysis  hy  mdinrt  vioh.ne-.  ash 
aldou  ..rerushingforeethat  tends  t.,  appn-ximat'- 
;;•'"'■  7"-"-     'lius    thejau   has  h,.en  hroken  near 

!r  ''''•'•'''■  ^/''''  '•>•/'  'l''^vi,,th,.nwissetericn'gion. 
lli<-'  amount  of  dispJae.Muent  in  fraetur.-s  ot"ihis 
'-n."  vari.s  Mivatiy,  and  is  mueh  i„nu.m<,.d  hv  the 
•afure  and  <hr,-ef,on  of  tiie  for,,,  h,  ,n.„e  j 
-n-'s,  ,f  n.ay  l,e  sa,d  tiiat  u  h.n  ,he  iHulv^.f  t  h' 
h<m<>  IS  hrok.m  th,.  anterior  fragment  i^  drawn 
mckwards  and  downwards  hy  the  jau  d.pres.  rs 
Ih-  dgastrie,  my  o  hyoid.  genio  hvoi.l.  and  LM-n  o 
oglossus;    whdethe   lumh-rfragmenMsd     un 


>     I.     th.Mdevalorsofthejaw,  t  he  inass<>ter,  inte 
'■I     '<•;  ■>•«';•<'■  ■•""    t-.nporal.      Jt  n.ust  h.     euer 
•.■'-d  that  the  mylo-hyonl  n,usele  will  h.  attaeh 
o  by  h  fragmen  s.  and  will  n.odify  the  .mou  i 

splae.Muent^.     I^raetures  of  the  ramn  •  .•ire  seld..m 

"   "•  =  'l''cl  withnn.ehdispL.eement.  museular  t         c 

•'' 71:  r';'>-'"''-;'  I '^f>''^!-'l  to  ho,|.  fragment^  ^ 

f  .u.  m,,s.,f    he    H.dy  of  thehone  the  ,!ental 

P'  Ke  oft.Mi  mar\,-llously  eseap.-s  injurv.  a  faet  tli;.t 

.xpauu.dhv  the  supposition  fha     tl,e  ho,  es       o 


;;;:in.Kd,,sumeien,,y      ispia;:,::^;^^^^^^ 

•   llu's    ■?<'?'''''•?  ^;*""'r^'^«^<'  I'.v  <1h'  developing' 
talhis  as  to  have  its  fnnetn.n  <Iest  roved 

•)n'j   or   I,,th    eondylrs    hav.>    ..ff,.,,    |.;,.,„    )„,,,,,,„ 
I'll  (1   III   t r.icf  111-..^  ,,r  n...  1,  .).      <■  .  1  ..;    "*' "> 
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'"■'■"-    ill    this    |iail    air 


'"■'"■''    '!"■    hulk   <.]•    ih,-    fr;i, 

'  "lllpd'iinj, 

rn 


-■)1 
lil 

11 
na 


"^,   V'" o-iiiaxillaiv    :••  li<  iil:iiioii     is 

-PIH.rt.Mi.  hy    a    ,apsuh>    whirh    van.s    un-a,"    i 

t<  f  the  rapsulo  is  (he  exfrnial  part  (the  exte- 
IHtoral  h^auM-Mi).     The  in..-n,a|  ,., ,  (   ,s  „ex     „, 
nekness     while    .h,.    ...„(,.,  i..,-   nn.l    p.-sUMi,.,-    p, 
'I  ".'s-'f  the.Mp.nl,.  ;nr  thin,  esp.Tia!  I  v  t  he  fun  ,<■  ■ 

-';"•!'  ;;<v..,.y  thin    Ti.ns,  wh..M(his',I   t         ,: 

;'"".^-    tli"    pus   _,s    h...,st   lik.ly    to   ..srape  nn   t    e      x- 

'■".'a  aspeetnlthearlieuhition,  a.ulsniost  ik.!v 
'''''''<i/'[.,^^■t(hn.n.rhtheant..,i,„■p;,,(  of  the  ran. 
;"';'<  /'M.'.uuh  tins  part   ,s  t.  a  .^r'at   ex  .  i^'  ^ 

'■''r'   '•^'     '"•   •,'<<aehn,..nls  nf   the  .xtrrMal    pt  •  v- 


Iniiiir(iiat..ly   iMJiind   thr 'n'mdy  h'. '^f 


-"Id    iiiiis( 

ihe    jaw  are   the  hony   nuvitus  aVMi;    a'liit  h:",;;"  f  J,',' 

,;"";    ^'  '"•    ''•:   '^!'l<ll''"ar.      h,  viol..,,,   1,1, ,u.   npun 

;■     '■""•/•'     "'•••i''^^    '—  s.nutnn.s.navl,..  .1,1, 

1  ua,m.„t   n     th,.  joint   (th.  r.xt.rnal    lateral)  ],.,.  . 
;In-eetinn    <  uunwards    and    haekwards,    sn     ,s    in 

M''<liat."l.v  to  rosist  any  n.uven.ent  „f  the  ...nc  v.. 

;'^^;nds  thesh.n<ler  wall  of  hon.  that   hounds  th  ■ 
'"<'.•'   IIS  and  tvnipanun,.      Wrre  it  not  for  this  liL 
""'"*'  a  blow  upon  threhin  would  hr  a  much  n^-n' 
-rrious  necuhMit  than  it   is  at  present 

Ihe  niovruirnts  of  this  i,.int  are  peeuliar.     On 
"P<'nint;   the    mouth    it    will    he   ohserved    that    thr 


'iidyle  moves  forwards  and  downwards 
artieular    eminence,    while    th(>    anplo    of 
"I'.ws  ni  a  haekward  and  upwar.l  dirrcti-ai       Thr 


n(<    ]aw 


jixis  <,f  the  mov.Miient  is  a  transverse  line  drawn 
.otween  the  inerio,  dental  foramina  :  thus,  it  w 
1"'  seen  that  the  mf.Mior  d.mtal  nerves  ent,,-  (|„. 
Minndihle  at  the  p,„nt  .if  least  niovm-nt  Th.-  .'x 
'-■nial  ntcryiroid  niuseh's,  hy  pulliritr  th<"  eondvlc 
upon  the  artieular  emin.  rier-,  tak.-  the  ehirf  ,virt 
in  opening  the  mouth  :  at  the  same  time  the  rhin 
■  s  <rpr,.ssed  hy  the  .'ont  raci  i,  „,  ,4  thr  mvIol,void 
•  iHl  fliL'ast  lie  musclrs. 

iHsiocation.      This    joint    permits    of    ou]y    one 
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fui-iii  of  (hslocitioii,  a  dislocation  foiwaids.   It  niav 
Ih!  iiiiilatrial  or  l.il;it(>ral,  the  latter  l.eing  tlie  more 
usual,  and  it  can  only  cK-eur  when  the  mouth  hap- 
pens to  he  wide  op<'n.     Indeed,  the  dislocation  is 
iKjai'ly  always  due  to  spasmodic  museula-   action 
when  t  K!  mouth  is  open,  althouf^d.  in  some  few  cases 
it  has  iteen  hroii^dit   ahiait  hy  indire^'t  violence,  as 
hy  a  downward  hlow  upon   tlie  loMcr  front  teeth, 
t^he  niouth  heiii.t,'  widely  ofxiu'd.     It  has  occurrecl 
during  yawning,   \iolent  vomitinu,   etc.     In  more 
th-in    one    case    the    accident    hapjjeiKMJ     while     a 
dentist,  was  taking  a  cast  of  the  month.     Hamilton 
cim.tes  a  hilateral  dislocation  in  a   woman  during 
the   violent  g(>sliculations   incid(>nt  to   the   i)ursuit 
ot.    sc^.lding    her    hushand.     \Vh,-n    the    moutli    is 
widely    oprti.'d,    thi>    condyles,    together    with    th.^ 
interarlicular  fihro-cart ilage,  ulid,.  forw.nd      The 
fihro  eartilage  extends  as  far  as  the  an     rior  edge 
<)t  the  enuiK  nt:a  articularis.  which  is  coated  with 
eartilage  to  receive  it.     The  condyle  ne\er  reaclK"^ 
(|uit4'  :;<)  far  as  tJie  sununit   of  thai   emin.'nce       All 
parts  of  the  capsule  save  the  anterior  are  n^ndered 
tense.      Ihe  coronoid  process  is   much   depressed 
Now  if  tjio  external  pterygoid  muxle  (thi'  muscle 
mamly  answerahle  for  the  luxation)  contract  vigor- 
«'usly,  the  condyle  is  soon  drawn  over  ♦he  eminence 
into  the  zygomatic  fo.ssa,  the  inl<"rart  icular  carti- 
lage' remaining  h<  hmd.     On  re.iclijng  its  new  posi- 
tK-n  It  IS  immediately  drawn  up  hv  the  temporal, 
int<«rnal   pterygoid,   and   masseter  musch-s,   and   is 
therel)y    more   or   less   fixed.      A    specirm-n    in    the 
ivlusee  Dujuiytien  shows  thai   the  li.xity  (,f  the  lux- 
ated jaw    may  sometimes  depend   upon  the  catcJi- 
;:'-   "f   tli-ypex   <,f   the   c.,r.m.,i<l   i.rocey.   auain.t 
the  malar  hone. 

Subluxation  of  the  jaw    !s   a    name   uivm    to   a 

slight  and  quite  mconifdete  dislo.^at ion  of  th,>  jaw 

not  .nfre(,ucntly  met  with  in  delicate  women     1     is 

duo  to  a  displac<'m<'nt  .,f  the  interarticniar  cart^ 

lae-c,and  can  heeiuvd  hy  exposing  the  cart  ilage  and 

■"  ""Hii    nir  jnnii    (.v.inaiidaJe). 
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All 


i 


'li"  "HM.  h   with-.ut.  ...xtvinal   w.M.nd      In   rv.-isni 

ver  leal  V  thmugh  the  lower  lip  d..u„  to  t  ,  .  o  nt 
■  th.  chin,  and  ,s  then  continuod  back  alon^  the 
n  enor  h.H'd.r  <,f  the  jaw,  so  as  to  end  ,-.ear  t  e 
l-bule  of  the  ear.  after  having  been  earned  ve  ti^ 
cal  y  upwards  ,n  the  line  of  the  posterior  bo  ler 
of  the  ramus.  The  soft  parts  <ln  id.d  niav  be  con 
>de.vd  under  three  hea.ls  :  Those  concerned  (uTn 
tlM  first  mcisi.M  :  (l;)  in  clearing  the  outer  surface 
I't  ^th.  b..ne  :  CAj  m  clearing  the  inner  surfae.  of  ?he 

1.   (^/)  In  the  anterior   vertical  cut:    Skin    et^- 
"1  ucularis    oris,     ,nferi,,r    coronarv    and     infrrn'.r 
abial  vess-Is.  braneh..s  of  submental  arterv     ,!  -a 
'^r  menti,   ni.n  a!   vessels  and  nerve,  some  radic  es 

Skin       t^'''  -"'f';'^^'"  '"'",      ^''\^"  *''^'  f'-n^-"^->l  cut  : 
•Skin     otc,    p latysma.    branches  of   superficial   eer 

yc-al  nerve,  branelies  of  supramaxillarv  pa -t  of 
fa;-.al  nerve,  fa.ial  artery  ,ud  v-in  at  edge  of  mas 
M'fei,  an<l  inframaxinary  branch  of  facial  nerv,« 
(not,  necessarily  .  ivided).  (.)  The  posterior  verti 
'.'I  incisK.n  would  nut  go  down  U,  the  bone,  and 
would  merely  expose  the  surface  of  the  |.arotid 
-land  and  part  of  p,,sterio,  bor.ler  of  nla.set<>r 
'Muscle. 

2.     In  clearing  the  outer  surf.oce  the  followinfr 

parts  are  dissected  back:    Levator  menti,   the  two 

denressor   muscles,    buccinator,    niasset,>r  (crossed 

'V  part  of  parotid  gland,  transverse  fa-ial  vessels 

'■"•'al  nerve,   and  Stenson's  duct),  masseteric  ves- 

'l-^  and  nerve,  temporal  muscle. 

:5      In    clearing   the   inner   surface:     Digastric 

muscW  'r'f  /-V'-'-V^>  — s,     and     mvlo-hynni 

Miuscles,    a    few   fii)res  of  superior   r.,r,   tpieto-     in 

'•'•yal    ptery^r,,,,!    muscle,    inferior    dental    arterv 

d  nerve,  mylo  hy..id  vessels  and  nerve,   internal 

,:!.;.'.'i'J    ''.^''/"'■"^'     '"^^    "f    n.serti.u.    of    temporal 

'  ••  '    ■■■  ..V  •  ■vi,-i    lie  iiiiii  a  lie. 

I  arts    in    risk    of  biiinj   (hmuuj,,].     "Yh,^    faeial 


m 
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n(;i\c,  if  tlic  iiKsti'iioi-  MMtical  idcisidn  lie  ciinica 
too  In^'h  up.  The  intmial  iii.ixillary  artery, 
teiHporo-niaxillai-y  vein,  auriculo-leiupijial  iiiTve 
(RtriK'tures  all  closely  related  to  the  jaw  condyle;, 
oxt(rrnal  enixitid  artery,  iin<,Mial  iiei-\(',  the  jiarotid. 
suljrnaxillary,  and  suitlititrual  -glands.  After  suIj- 
poriosteal  I'eseetion  th(.'  eiitii'e  liorie  has  l)een  re- 
produced. 

l>4'(oriiii|i4>s.  Tlio  lower  Jaw  may  he  entirely 
ahsent,  "i"  of  dwarfed  diniensions,  or  ineoinpletely 
fornii'd.  These  conditions  are  connenital,  and 
depend  upon  the  defective  di'vehipnient  of  the 
ni.'indihular  or  first,  visceral  arch,  out  of  which 
the  hiW-T  jaw  is  fnrnird  (  I'iL;-.  -JT.  p.  Ili)).  Thev 
are  often  as.socialed  with  hranchial  fistuhe,  su})er- 
nnniiM-ai'y  ears,  inacrostoma,  and  like  congenital 
inalftii'nial  ions. 

:\«'i-vv»i.     With  I'e.traid  to  tlie  ncrxes  connected 

with    the   jaws,  little   need    he   said.     The  up))er  te<'tll 

are  supplied  liy  the  second  division  of  the  fifth.  th<> 
lower  hy  the  third.  tSoine  reinaikahle  nerxc  dis- 
turhances  have  follow(H],  hy  reflex  action,  upon 
irritation  of  the  dental  nerves.  Thus  cases  of  stra- 
hismus.  temporary  hlindness.  and  wry  neck  have 
iieen  repoited  as  due  to  the  iiritatioii  of  carious 
teeth.  Hilton  ,tj;i\('s  the  case  of  a  man  who  was 
much  troul)l(>d  hy  a  carious  tooth  in  the  low(>r  jaw 
(-^uppli.-d  hv  the  third  division  of  th.'  fifth),  and 
who  de\  eloped  a  patch  of  grey  hair  o\'"r  tlie  region 
sui/]>li<Ml  hy  the  auiiculo-temporal  nerve  (a  hrancli 
also  of  |}i(>  third  division).  The  rodfs  of  the  third 
lower  molar  are  in  clos<-  proximity  to  the  dental 
canal,  and  heiu'e  the  nerve  may  he  toi-n  if  this 
tooth  is  I'nughly  extracted.  The  roots  have  heeii 
s<'<'n    to   :  .u'lose    the    nei've. 

Caries  of  the  teeth  is  freejuently  associated  with 
areas  of  hypera  - thesia  on  the  side  f)f  the  face  and 
neek.  The  <'xplanation  nf  th.'  letleetion,  to  cer- 
tain a)-eas  of  skin,  ofpain  «'i   up  hy  dental  cai'iea 

must  he  sought  for  in  a  elo^c  association  of  the 
,..ii/.-,l    .........   ....  .1..;     :..    ..  1  ■   1     ii  ,  , 

■ '    '       ■'   ■      '      ::■:■   :_■   •' .     :  •' :     "."■;:;;■,•;     ;i"ie    (ii ;  ;i  Th"<  iUS    <lli<l 

dental  nerves  terminate.    IWsensi"  of  the  peridental 


(■li:i|.. 

•tcry, 
niTve 
[Ivk'i, 
ioIrI. 
sul)- 
n    I'e- 

tirely 
Irtcly 
aiul 
■  Ihr 
vliich 
Tlicy 

llpri'- 

iiital 

<■(•(.. (I 

:i.  iho 

•  dis- 

UpOM 

stra- 
liavc 
rioiis 

was 
r  jaw 

and 
:'gion 
'ani'li 
tlilrd 
.■nlal 

this 

1)0<'I1 

with 
>  and 
I  cor 
aiics 

f    fhr 

•  1 1  1 1 1  i 

iMilal 


VI 


TRISMUS 


in 


The    iHiisrlr^  or  m:i^ii<-:iiJoii    arc  ..ftni   at 
'a<;krd  hy  spas,..       \\  h-n  th.  spax,.  isdnnic.  diai- 
"iiiit;  yf  the  terih  IS  pn.diuvd.    Whm  the  spas.,,  is 
'.""'7'"'   "i""th    ,s   ri-idly  .■h.s.Ml.   and   tl,r  ,nndi 
!!".'•    kt,nwn    as   t,-.s,„„.,   or    h,rkja\v.    is    pn„|„n.d 
I  ns„,us   IS  an.uno-   (h..  fi,..t   sy,„])f,„„s  .,f   t. -fan, is' 
t    IS    also    very    ai,t    P.    he    pn.du.-r.l    hv    irrita- 
'"•n   of  any  cf  the  s..ns..ry   branches  „f  the   third 
''■vision     of     the     fifth,     since     the     n.ofor     nerve 
-:upply     of     the     niusdes     themselves     is     derived 

in    caries    of    the    /nuer    teeth,     and     durin-    the 
'■u  tinjx        (.f    the    /o>rrr    wisdon,    t<.oth.       It    is 
much      ess    c..,nn„,n     in    affections    of    the    upper 
-rt  ot    teeth,    Since    they    are   supplied    hv    a    niore 
-v.note   division  of  th.;  fifth   nerve.      If  ,'h,.  ,„oto 
■"•t    of    the    third     division    of    th.>    fifth    nerv 
M'  cut  in  excising  the  Gasserian  ganglion,  paralvsis 
■I  Hi  atrophy  over  ake  the  muscles  of  mastication 
"t.    the    corresponding   side.      The    musch-s    of    the 
-Mind  side,  however,  are  still  ahle  t.,  carrv  on  the 
M-eessary     movements     of     il„.    jau    concerned    in 
[•eech  and  mastication, 
,     '■'?'**••     -\^    ^    ^''rt    of   a-e    the    f..llo\v,.,;,^    periods 
!;;)    the    criiptn.n    of    teeth    are    uiven    hv    .Mr     (' 
iunies:     ^»,/.„y,n,    f,,fh:    Louer   centi'al    incis.„-s' 
i.v   tu  nine   u.nnths:   upper   incisors,    ten    mnnths^ 
nue,   la  era!  incisors  and  four  first  nmlars.  a  feu- 
— '    's    later;    then,    afte,.    a    .est,   of    f.,„r    .„      i,  . 
;-nh.s        h..     canines;     and       lasdy.     the     second 
nola.s.  the  whole  being  m  i.lace  by  the  end  of  the 
^econd  year.      I'cnnan.nf  tnfh  :   First  molars,   sixth 
'.'1   seventh  ye.ar;   next    m   order  the   lower  central 

little  later  the  laterals,  the  eighth  vear  ;  first  hi,. us 

'•!nim""d";''..""^l'^'"!'=   se,.„ndbi<M.spi;isa::i 
•.min.'S,  about  the  eleventh  >ear.  the  Inwer  preced 

ng    the    tipper:    the    sreiin,!    m,,,!..,.,      n,,.    *,,     If.! 

•;infeen(h    year;    the    wisdon,    feet  hV  eighteen    Z 
'^eiity  five  or  later. 
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THE    nEAD    AXD    NECK 


Char,  vir 


An  alveolar  abscess  is   fonuod   about   the   fang 
of    a    t(X)th.      In    the    case   of    singlo-fangecl    t<,"oth 
t he  pus  may  «'scap<!  along  the  groow  of  the  fang. 
W  ith  other   teeth   the    ))us  t<-nds  to   pi<"iw  tlio   al- 
veolus.     If  the  point  of  the  fang  is  within  the  re- 
tlrern.n  of  the  mucous  membrane  from  the  gum  to 
the  cjicrk   the   ab.so'ss  will   bn-ak   into   the   month, 
iMit  if  th.'  point  of  the  fang  is  without  that  reflec- 
tion   <,.■  if  the  pus  can  gravitate  with(.ut  the  lino 
ot  retlection,  then  the  pus  may  break  through  the 
cheek.     Alveolar  abscess  of  the  upper  incisors  and 
canines    never    br.aks    through    the    cheek.     When 
c.mnected    with    the    ni)per    molars    it    sometimes 
does      \\hen    connected    with    anv    of    the    lower 
teeth  the  abscess  may  tint!  its  way  through  th(>  skin 
of  the  cheek. 

The  upper  wisdom  tooth  is  developed  in  the 
posterior  border  of  the  upper  jaw,  and  the  h)wer 
\visd..m  on  the  inner  ;ispect  of  the  ascending 
ramus  1  hey  may  tail  to  come  into  position  or  r<- 
niam  buried.  They  may  gi\e  rise  to  .l.cplv-seate<I 
and  obscure  abscesses  which  frequ.<nt1v  point  in 
the  neck,  at  some  distance  from  their  seat  of 
origin. 


CH.M'TKK    Mil 

THE  MOUTH,   TONGUE,  PALATE,   AND 
PHARYNX 


;i  IV 
III 


A  il  c        JJ.  U  L    1  11 

K-  li|m.--Th(.  i)riiicii)iil  tissues  composing  tli." 
s  huv."  th.'  f.ilh.wiriK  ivlatK.n  to  one  aiiotli.T, 
'(vcdiiiK  tioiii  without  iiiwaids  :  (1)  Skin-  {'>) 
"■'■iK-ial   fascia;   (;-,)  orbicularis  oris;   (-1)  coVun- 


The   Multii 

lli«'    li|»H. 

ipt 

iro 

'P 

y    vessels;    (a)    mucous   glands,    and    (oy^nucous 
'nil.ranc.    J  !,<■  free  JM.rdrr  of  the  lip  is  very  sensi- 
M\.>,   many  ol  tj,,.  n.-rws  having  rnd  l)ulhs  Viosdv 
nscml.ling    tactile    eorimselcs.      The    upj.rr    lip    is 
.iipidied  with  srnsation  hy  the  second  division  ,,f 
<h.'    hfth    nerv<',    and    the    lower    lip    l,v    th<'    thir.l 
'li;'M,,n.     Ovcrth.'sriahial  n-rvrs  a  crop  „f  hrrprs 
"  '7'   app<ars   (hrrpes   lalualis).     The    free   h.uder 
■■f    the    lower    lip    IS    UK.re    fre(pu.nt!v    tin-    seat    of 
■IMthelionia  than  is  any  other  ].art  of  the  l.ndv  ;  its 
lyuil.hatic  vesse  s  pass  to  th.>  suhm..ntal  and'  suh'- 
m.-iMJIary  lymphatic  glands  (Fig.  -ll,  j).  l<>7)     The 
lips  contain  much  coim.'ctive  tissue,  and  mavswell 
'"iisid.'ral.ly  wh.'ii  inflamed,  or  a>demat.,us  "   They 
"t-e    very     mohile.     and    ar<>    entirely     free    f,.r    a 
•jVnsiderahle  <.xt4.nt  fn.m  Ix.ny  attachment  of  anv 
kind     It  follows  that  destructive  inflaumiati<.ns  ..'f 
"!''   Iil»s,   and   such    losses  ..f  suh.-tance   as  acMmi 
I'any  sey<.re  hums,  produce  much  cnfracI'Mn  .-.nd 


,  .  .  .  .  .'"..,,111.  «.  oniractiiig  eieatnces, 
■'1^".  in  the  viemify  ,,f  the  mouth  are  aj.t  to  draw 
"IX'ii  the  hps,  everting  them  or  nn.dueing  kindr.'d 


ir.i 


144 


Tin:    II HAD    AM)    MXK 


I  Chap. 


(lisU.rU.,n.s.      It  i:s  torliinate  that  l.,..  laxity  of  the 

i.^.su..-.s  around  th,.  nKM.tli,   aiid  tlu'  general  vaseu- 

larity  or  tii.;  part,  greatly  fa\our  tlif  sueeess  of  tiie 

ijuiny  plastic  oprrations  performed  to  relieve  these 


Ci 


'fortuities. 
The   lips   ai'e   xciy 
scat   of   iia'\i    and    ot 
eKiionaiy  arteries  are 
sations    can    genei-allv     he    Mi 
pinched   up 
cularis  oris   niuselr,   and 


vaseuJar.   and   are  often   the 

her    \aseular   ininoui-s.      The 

of  laige  size,  and  tlnir  pul- 

wheii     the    lip     is 

iliese   vessels   run   hciieath  the   orhi- 

aic  eon.sr<im.ntlv   neai'er 

to  t)„;  inucous  nienihrane  than  ihev  are  to  "the  skin 
V\hen  the  iniirr  surface  ..f  tlie   lip   is  cut  against 
the  teeth,   as  the  result  of  a  blow,  these  arteries 
are  very  apt  to  he  wound.^d.     As  such  wounds 
concealed  fr(jiu   view,   the 
has    sometimes   gi\cn    rise    to 
iiiisis.   Thus,   ■" 


is  sucn  udiinus  are 
eonsi'cpiiiit    lueinorrhai^e 
">-■    to    an    cridncniis    diag- 
Krichsrn  (|Uo(es  the  ease  ,,f  ;,  diunk.'^i 
man     the   sui)jcct   ..f   such   a    wnund 
swallnw-ci,   ami  then   \<»niitcd,   the  I 
honi  a  coronary  artery,  was  f'or  a  whi 
to    lie   sii(f( 


lo   he   sintering  from    an    intornal   injury 
anas'onioses   between    the    arteries   of   the 


\er\-  ti 


is 


n 

.    wild,    ha\  ing 

ih'iid  escaping 

"e  supjxised 

-As   the 

ip    .ire 

joth  ends 


e 

ucts 


liiw   in 
'f   ch'ft   palat<'. 
The  following  points  may  he 


H'^i'aily  iH'cessaiv  to  tie 
ot  the  vessel  when  it  has  been  cut  across 

I  he  mucous  glands  in  the  subniueous  tissue  ai 
laiMj'   ai!<l   numerous.      From  el.isuiv   ,,f  f 
"f  these  glands,   and   their   subsequent   distension, 
"•suit   tlu'       muc.uis   cysts  •■    that    are    so   common 
^'l-"t   the    lips.     -Han-li,,-    is   noticed   b. 
cdnnexnui    w  ith   th<-   subject 

KiHTiil  lavity. 
noticed    m    the    exammathm    of    tl,e    interior    of 
the  mouth  :     In    (h<.  floor  of   (|  I'Ht'i.u     ot 

s;ddingual^!:;:;il■'^''''^'''V■  -"  ^:"  observed  th. 
ton's   ducts.      Th( 

ducts  of  the  sublingual  Ldandi  runs  alon"  tle^  last 
part  of  AM.arton's  <luet.  and  opens  .Mth^r  if,  it 
?LrZ-:.V':'-^'-  ^K  Whartor's  lluet  is  sin.ul..rlv 
i..air.ie.i:,ifiir,    ruKi    hence    is    partly    evni-n'nerl    fW« 

.nl.nv  p.,n  ..sn.-.Ily  „l,«,.,.>.,',|  „,,.,„  Vhat  duct  "is 


a'    w  i  I 
duct 


he  mouth,   on  either 
c 
!i    the   openings   of   Whar- 
"f    T'.artholin    (one   of   tlie 


iCliiip 


\  III 


BUCCAL    CAVn  V 


It: 


<|lKstructrd  by  a  calculus.      Thr   proximity  of  this 
:    nnf  /  ^Y,  ^^"^"■■^'   "<^'-ve  may 'servo   als^o  to  ac- 


II 

ii 

ill  aiH* 
w 

(I 


IS  a   wcll-niarkcc;    ridp:,.  „f  mucous  nimi- 

■nuU  fn  il  ''  ''IT'^'^''  yhhunrh  forwanis  and  in- 

'i^-    -i).      It    indicati's   the    iH.sition    ..f   the   suh- 


Ctrtio-rtyoio 

'   c  A  s  r  R  t  c  _ 


M»0    ClOSluS 


I  ilj.  .VV     Section  across  tongue  and   mr.ndible   to  show  (|,e 
position    of    the    sublingual   ^land    and    iin^iual   artery. 

( .  ij'f  /■  1  inn:  r.)  ' 

Mneual  idand.  and  also,  so  far  as  it  j^ors,  the  line 
■t  Wharton  s  duct  and  the  liriyual  nerve  Tlicse 
;  '"<-tures.  with  the  suhlingual  arterv,  lieben<.ath 
'  iy  mucous  memhruie  between  the  gland  an<i  the 
->;l.'   of  the   tonuuc.     Ihe  ducts  ..f  the  sublinuual 


u.aiu 
til 

lU: 


Sfune  ten  to  twenty  in   numbc 


'■,   o],   n  into 


inouth   ah.ng   the   rirlge   of   mucous   membran.- 
_t   leterred  in.     Ranula,     a  <-ystie  tuirm,,,.  f,li.,,i 

.  nil   niun.us  eontents,   is  oft,.,,   met   with  ov.m-  the 
•I  V"t  Ih..  subluvi;u.iiy.|.,j,,|    ,,j,,,  j^  ^,^^^,  ^^^  ^j^ 

'tiun  of  one  of  the  gland  ducts  that  has  become  ob- 

•••<^t.-,:.     ;;;;;;     ;i,n    OCeilKieti     UIUCOU.^    folilcie  Ttie 

'  uenus  membran..  of  th.>  floor  of  the  mouth,  as  it 
'.i^ses  forward  to  be  reflected  on   to  the  ^ums      s 


I 
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THi:  nr.w)  and  m;(  k 


Cliai) 


attached  iirar  in  thr  u[.iH.r  huidrr  uf  the  jaw  (Fi^. 
^•0.      iicic  also  are  sUiiatetl  sonic   imicou.s  ^liiiids 
\\l'Avh  may  become  cystic.     The  penio  liv..  trlo^sus 
IS  attaclied  near  tl.e  lower  horder.     iietweeii  these 
two  parts  (the  nuuous  membrane  and  the  muscle) 
there  is,  according  to  Tiilaux,  a  s    ,all  space  lined 
wit!i    squamous    epitheliuni.     To    this    cavity    tli.' 
name   of    the    sublingual    bursa    mucosa    is   given 
Jt    IS    constricted    in    its    cmlrr    bv    the    fnenum 
Imguas   and  is  said  to  be  the  seal  ..f  mischief   in 
acute  lanula." 
When  tlie  mouth  is  widelv  opened  the  ptervgo- 
niaxillary  ligament  can  be  readily  seen  and  felt  be- 
neatli  tlir  mucus  membrane.     Jt  appears  as  a  pro- 
n.inent  It. Id  rumung  oblniuely  downwards  behind 
the    ast  molar  teeth.     A  little  'uelow  ami  in  front 
ot   the   attachment  <.f   this  ligament  to   the   lower 
jaw    tlie  gustatory  nerve  can  be  felt  as  it  lies  clos 
to    the    l)niif    jus(     Im'Iow    t' 


ast    molar. 


At  (his 


l';.""f   It   may  be  divided,  or  rrach<.l  bv  the  neclh^ 

"•    a,  s.\n,mv.       I  Ins    ,Mr\e,    as    it    1  ie.   a-ai  nM    the 

.""!'■-    I'.'.'    l'.;<'n    crushed    by    the    slipping    .d"    the 

'"i(;<'p.s   m   ehnnsy  extract  i(.n   of   the    Inw.r   nmlar 


tc.th. 


he 


<oron(iid    pr 


ss   of   the 

iiMMitii,   and    IS 
iiMie    is   ilishicaied.     It 


)ecia  .ly 
mav   be 


I       P   ,,    ,,  ■,  '"'■•"^^  or   the   lower    jaw   can    b( 

<';islly     fell     III, ..ugh     the     m.Mlth 
distinct    wlieii    that    " 

""';■''    /'''■'',     ■'•     {'''!'     'I'''*'*'     '•^'^'^     l-twe.n      th,.     l;,st 

mular    ...fhami  t  h(.  ramus  <,f  (he  inferi,,r  maxilla. 
thi-ough   v.hicl  ■  " 

cases  of  I  ris.i'..,  .,,    ,,(iK\  i.  SIS  or   in,,  jaw. 


I 


li  a  j)atient  tnay  bo  fed  bv  a  tube  in 
M-  ankyl-sis  of  (he  ' 


Congenital  dermoid  and  thyroid  cysts  are  some- 
un..s    found    ,„    the    floor    of    the    nmuth    be(ue<.n 
tlie   tnn-ue    and    the    lo^vr    jaw.      Such   cvsts    aiv 


the     impelfrct,     c|,,sure     (,f 

]instmandibular    cleft,     or 
"•"     the     median      (h\  loid 


Sn))p.|S*.d     to     be      due 

the  first  \iseeral  or 
to  an_  alxrrant  bin 
diverticulum. 

The  Rum.s  are   dense.    f,rm.    and   ^,■r^■  vascular 

In     the     lileprliprr     t],:>t     (nWr-.w^     f!-..-.     ..,<. i:.._       .c 

te.th  much  of  th."  blood  is  supplied  bv'Vhem  "   The 
gums  are  particularly  affected  in  mercurial  poison- 


I 


I'll 
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MIL'.  ;uid  are  also  especially  involved  in  scurvy. 
Ill  cdromc  lead  poisoning  a  blue  lino  often  appears 
ilnriK  then;  margins.  This  is  due  to  a  deposit  of 
:cad  sulphide  m  the  mini  tissues,  which  is  thus  de- 
rived :  Fo(kI  dfhris  collfcted  ah.uit  tlu-  t»vth  in 
I'cnnij. using  pn. duces  hydrogen  sulphide,  whieh, 
.icting  upon  the  lead  cireulatiiig  in  the  blood,  i)ro- 
duces  the  deposit.  Tiie  blue  line.  theref<.!-e.  is  said 
Mot  to  oeeiir  in  those  who  ke.^p  (hr  trcih  el. 'an. 

The  ToNGiE 

On   th<'  under  surface  of  tlie   tongiu',    I. -s  than 
;tn  inch  from  the  friL-nuni,  th<'  eiid'of  the  ranin< 
y'ln   can   be   seen   beneath   the   mucous  niei.  jrane. 
I  wo  elevated   and   fring.d   lines  of  mueous  ineni- 
■aiie   may    be    seen    on    the    undei-    surface   <,f    the 
i-.naii  eodNei'girig  t.iwai'ds  its  tip.      Tiiev   iiidieate 
the    |io^iti.,ti   <<i   \hv    ranii.e   artery,    whieh   is   more 
deeply     placed    than     the    \ein,    cIom-    t.i    which    it 
li<'s.      Jt     is  e.\trem<'l,\     rar.'    i\n-    the    (nimn,.    to    be 
the     s<'at    <if     congenital     defeif.      The     tip     may 
ii.'    irregulaily    cleft     or    show     giaiidiil;i/     p..l\pi. 
I'lobably  d.'i-iv'd  fmm  the  glands  noimallv  f..'iiii(i 
"•  iiealh    the    tip    of    \\u-    toiigii.-.       l''(mrni.M'    gi\rs 
.1  case   where  the  fongue  was  s.i  much  loi.oer  Tlian 
''^"••il     th.it-    the    chest     could    be    toucli.'d    with     its 
'  ip   while   llu'   head   was  held  erect. 

Ill     rare    ea^es    the     f'i-:i'iMiiii     iiiiu:iiii>     uiav  tie 
iaioiinally  sliorf,  constituting  the  <-(,ridition  kiiown 
'^^/'*^!^"^'"<'  '^i'"''  wiiich  is  really  a  verv  uncommon 
itfecfh.n.      Thi'   g<i'io-glossus,    th<'   chii'f   muscle  of 
'he  _(oiigu<',    and    the    geniohyoid    aris<'    from    tlu' 
i-'-Tiial   tubercles  of  the  symphysis.     The  tongue   is 
kept    from    falling   ba<'kwards   bv    its   altachm«'nts 
!'•  the  symph\.->is:   if  fhes<'  attachments   were  euf 
the  tongui'  could  be  inverted  and  swallowed,      h, 
''ornpl.'te     ma-sthesia.     as    in     that     produced    b\ 
liN'rofocin.    when    all    the  _  muscular    attachments 
■     ;r:.     ,,.r,^u<-    ai f    ieia.xeO,    jiie    oigan    is    apt    to 
ill    back    and    to    press    down    the '  <.pifrl,, tt  is,    so 
i using  suffocation. 
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Tin:    HKAT)    AND    NIX'K 


("li;ii) 


Ihc  tongue  IS  fu 111  ;uid  dense,  hut  cunliuns, 
novcrthek'ss,  a  sullicirnt  ainounl  of  coiniective 
tissue  to  cause  it  to  swvll  -icatly  when  inilanied. 
Ihe  surtace  epithelium  is  thick,  and  in  chronic 
.sufx'i-heial  inllaniniation  of  th(>  organ  it  often  bo- 
ooriies  lieap(>d  up,  fdvining  dense  opatpio  hivers. 
ichthyosis  li-mu;e,  phupics  drs  fuinrurs.  h'um.na, 
f>te.  l-rorn  the  mucous  glands,  situated  chieilv  he- 
neath  the  mucous  nuMnhrane  near  the  base  .if  the 
tongue,  ihe  mucous  cysts  are  de\(>lopt>d  that  aiv 
soiiietimes  met    with   in   this   part. 

Tlie   tongue   is   very    vascular,    and   is   in   cnusv 
fpience  often  tli(>  seat  of  nivvoid  growths.     Its  n.ain 
supply  IS  from  the  lingual  artery.     This  vessel  ap 
proaches  tlu-  organ  fr.uu  the  under  surface    and  as 
c.uuvr  usually  shows  a  tend.Mu-y  t.)  sj)read  towards 
the  hest  Mood  sui)i)ly.  it  is  to  he  noticed  that  car- 
eiiiMiiia  (d  the  tongue  Meai'lv  alwa\  s  t<'n(h  to  ^oread 
towards  the  deep  attaclunent  of  the   nHMiiher       At 
the  same  time   it  must  be  observed  that  the   main 
.vmphatics    follow    tlie    same    course    as   the    ma  = 
blood-vessels,      'i !),.    vascularity    of    lh(>    tongue   i. 
the   great   bar    '  ,    its    easv    rtMuoval,    ha^niorrhago 
Ix'ing  the  com[)lication  most  to  \u    dreaded  in  such 
if)erat  ions. 

The  tongue  is  well  suf)pli,'d  with  nerves,  that 
endue  If  ui>t  only  with  lh(>  special  sens(>  of  taste, 
but  aNo  wilh  common  sensation.  .Xccoiding  t() 
WelHMs  <'xp(Minu'nt^.  tactih^  sensibilitv  is  more 
•""''■   ';",""•   "i'  "f   !!..■  fondue   than   ,t    i^  0,1    ai.v 

!'•"■'  ':■  ,'''•:  ^>"-V" '•"■  ""-"'.N.     It  .'h.mldbeborn'e 

m  mind  tnat  th.'  lingual  nerve  suppli.'s  ilie  fore 
part  and  sides  .,f  (he  tongue  for  two  thirds  of  its 
surface,    while    tl 


ulosso  phar\  )ig<'al    neiv<'    sup- 


I'  les  the  mucous  .ucmbrane  at  its  base.  an<I  espeei- 
;>lly  the  papilla"  vallatic.  I,,  painful  affections, 
situati'd m  the  area  suj.pli.-d  by  the  lingual  nerve, 
the  patient  is  often  ti'oubled  with  severe  pains 
deep  m  the  1  'gion  of  th(>  meatus  of  the  r:\v  an<l 
an  area  of  skin  from  the  ear  along  tli(>  lower  bor- 
der of  the  jaw  may  be  tender  ( Hea<l>.  The  anterior 
tw  II  ( li  I  r.k  f  ,f  (li..  (.,1.11 ,,,.  ■.  I ,,  .,  .1... :.  ..  J ;.         r  i  1 
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'lil'iilar  arcli.  which  iibo  forms  tht-  aiilcii..r  h..un- 
Wary  cf  Hio  iiiralus.  Hence  the  iiei  m-  sunplv  of 
Hie  antrrior  part  of  the  torque  from  the  third  divi- 
:i"n  i>:  the  fitth  nerve  and  the  reference  of  pain  to 
lis  cutaneous  teiinmation.  The  posterior  third  of 
!  le  ton-u(-  IS  derncd  from  the  second  (hv.id)  and 
''i.Kl  \isceral  arches  and  is  associated  with  tender 
ii'cas   m   th<'   skm   ovei    the   larynx  (Head,       Spa^ 
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!'i>;.   M.     Lymphatics  of  the  tonjfiic.     {An,,-  }:.,,,,,.) 

'lie   contraction    of   the    masticatory    muscles    is 

-ometimes  found  to  accompany  painfid  lingual  ul- 
cers when  invohinpc  the  region  of  the  gustatorv 
iMrw.  Ther<"  would  seem  t^  !,<•  ]itfl<'  coniH  xion 
I'ltween  an  abscess  o\<'r  t  •  occipital  region  and 
;vasting  of  o;,.-  half  of  th.  mgu.'.  Hut  Sir  Janu-s 
i'agrt    i'<'p(irts   the    following  ease  : 

A  iniui  nccivtd  an  injiu-v  to  tlic  hack  dC  !,i-  In  ai]  that 
'.\as  a|i|iarcnliy  lint  <rvcrr.  In  time  ilic  ?i-||t  lialf  nf  i).,. 
.iiJigii.    Ml  g' ii  I.J  u.i>ii',  :inii  ciiiiiiiiuc<i    lu    wa.-li'   uii'.ii    il    \\a< 
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less  thuu  liiilf  til.'  >i/.r  ul'  tlir  uiihIiitimI  >i,le.  An  iilisccss 
fonii.ii  over  till'  <)(■(;:•  ut,  trcim  wlncii  tnt^iiifiii>  of  the  lowi-r 
jiiirt  (if  ilif  nc(;ijiit;il  11. ■  V.  .Tr  r.-iiiovf.l.  A f icr  t li.' rciiuival 
I't  all  I  he  (Icaij  huiif  tlic  toii^rui'  hf-aii  tn  itcovit,  and  in  mie 
moiitli  1i;j1  nearly  ni,Miii((|  its  iiDnual  ar-pi-ci."' 

Here  Uie  atrophy  was  due  to  wasting  of  the  lin- 
gual muscles  produced  hy  pr.'ssure  upon  the  hypo- 
glossal nrrvo,  which  leaves  the  skull  through  the 
anterior  coiidyloicl  foramen  in  the  (iceijiital  l)one. 
Tlie  case  illustrates  tlie  iinp(»rtanc('  of  rememlier- 
ing  even  small  foramina,  and  tlie  structures  they 
transmit. 

The  tongue  contains  much  ly?nphoi(|  tissue,  a 
considerahle  part  of  which  (the  lingual  tK)nsil)  is 
m.isscd  under  the  mucous  menihrane  at  the  ])os- 
t'lior  part  of  t  lie  organ.  Hypertrophy  4  if  tliis  tissue 
may  lead  to  t  loii'nlesome  s\nipfoms  l)\-  infei'fereru'e 
^\''1>  'Ik'  proper  action  of  tin-  <'(»igl  ittis.  The  lin- 
gual and  pharyngeal  adenoid  tissue,  with  the  ton- 
sils pr(iper,  form  a  cornpN'te  ling  of  Ivmphoid 
tissiie   round   th.-    isthmus  of   the   fauc<'s. 

Th'>  l.viii|»liati4-«.  ol  tlM>  toii;;ii4>  ai'<-  hirge  and 
numeidiis.  and  offer  a  free  channel  for  the  dissem- 
ination  of  ('.Ulcerous   (Muholi.      Thcv   are   arranged 
m   two  systems:    (1)   Sit/irrfirin/,   formi-   r   an   ex- 
tremely   rich    ])lexus   in   the   .sulimucous    tissue    on 
the  dorsum  and  sides  of  the  tongue;  (2)  cAv/y,  ar- 
ranged   as    a   netwiirk   in    the    musculature    of'  the 
tonn-ue.   'i'hes(>  two  systems  are  in  free  communica- 
tion;    Cheatle    found     th;it    the    genio-hyo-glossus 
muscle  was  a  common  site  of  secondarv  dejxisit  in 
case.,   of  caiu'cr  of   the   tongue.      The   'lym()h    from 
these   two  systems   is  carried  iiff   j.v   the   following 
sets  of  efferent  vessels:  (])  the  mnnnnal  or  latfM'al 
vessels,    which   lca\e   the   suhmucous   plexus  on   the 
side    ()f    the    tongue    and    pass    partiv    to    (he    suh- 
maxillary  group  of  glands  and  partiv  to  the  upper 
dee))  cervical  group;  (2)  the  ,v //,'/Y//'v.-ss,ds,   which 
foini    hetween    the    two    gcnio  hyo  ulossus    muscles 
and  end  in  the  upper  deeti  cervical  friands;  CO  the 
uninil  vessels,   which  end   in   the  suhmental  glaiul 
aiHi    m    th(>    up|M'r    d(>ep    cer\ical;    (1)    {\\:    fmml 


Chni. 


\  III 


\  < 


LVMI'lfATiCS    OF    'I'Hi;    'JOXdli:  i:,i 

^sM.ls    fr.uii    th.'    i).,sicri(a-    third    .,f    tl,,,    tonsuo 
uhich     t.Tininat.'     m      thr     iipprr     d,.,.,,     (vrviral 

-'■""''•         -''^''    tnngu,.    is    (., f    the    c..nun..nost 

~ii.s  toy  cancer,  and  the  disease  coniiiionlv  affects 
'  '-•   .niNnnr    (u,,-thirds.    which   a  iv   drriv'ed   from 
I  he  niaiKiihular  arch.     So  is  the  lower  lip,   which 
■ilsn    IS    a    cn,nni..u    site.      Caruvr    .sjireads    aloriR 
Ml"     l.vinphatjc     ves.se!s,     which     for     the     greater 
part  accompany  the  iint^Mial  win  and  arterv      The 
Ivnipltatics  rnd  m  th..  upp.r  deri>  crrvical  glands 
'"■.iMid    and    iirlow    \]u-    ;uml,.    of    th<>    jan        Th." 
Mi.un    v..s...ls    h,.c..nie    hjock.'d    hy    Ih.'    invasi<,n    ..f 
;-'"<'"i'     <'''ls.     so     that     th..     lymph     has     t..     ^rvk 
".\    paths    ,uid    cireiiitous     r-.utrs.     ^\hi(■h     also     in 
'"":■    '"■'•"ni..    .KcInd.Ml.      Thus    the    cancrous    in- 
yi-^iun    n.ay    Lt.,,,,..    wid..lv   spread   and    in    nianv 
'l""V  >-ns.       I  he    lymphatic   glan.Is   ovr   the   suh- 
Mj.ixi  lary     da.H.     th..     lymph., id     tiss,,..     in     that 
-■■""'    •■",'•'     "\  ""•    ^"'hlinuual.     h,.,.nme    the    s.'ats 
'     ^"V""''';;v/H"-it.      The  sul.n>..ntai   Mland   mav 
I  No   \)o   .'in. .ctcd. 

fn    tli(^    strange   congenital    affection    known    ns 
macro>rl«ss.ath<.    tnngm.    l,..,.om,.s    much    enl.-;  >g.,;i. 


MM   m   soni..  ca 


ses   ma,\-   attain    ]irodiiri,,u^ 


-ns.      Jhe   enlargement    is   primarily   du,.   to   the 
■'•atly   dilateo  c.,m|,tion   of  the   lymphatic  chan- 
"1-  "t  the  organ  (lience  the  name,  Ivmphangionia 
■'vernosmn,  proposed  by  Virchow).   and  to  .^n  in 
■v.isrd    .Ie\vlopn)..nt  of    lymph    tissu.'    thrmmh.. 


"    P'lit.      jhe  porti.-n  most  cnspicuouslv  affect(Ml 
"le    has.'   ..f    th(>    tongu...    wh..n.    the    Iv 
'"■    usually    the    ;n.,st   numer.m. 


Ill 

Ml 

.\  niphat  ics 


^ 


\4«4;<«Moi.v     vI:mi<Ih     alMMil      tUv     loiiuno    - 

-n,.,.keisen   states   that   accessory   glands,    !.,.l,,„,r. 

a>g   t«.  the  thyroid   body,    are   frequent  Iv   found    m 

'.ho    viemity    of    the    hyoid    hone.       Thev    are    -'is,! 

;,""ir|  ,n  the  hasal  ,,art  of  the  ton^rue.  near  the 
-'■•"";'n  ciecum  (Makms).  Some  mav  he  super- 
'•'•'I  '"  the  myl.)  hyoid  muscle,  others  mav  he  just; 


■     pi.r    a     fill!     :;;..  .,:■■.;     .  .f    :  \ 

^'iislateil  li>-  C.  i-il  l.(ai',  liMKi. 
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alj()V(>  tiie  li,\t)i(l  hone,  ami  others  in  ihr  huHuw  of 
that  horii'.  Cysts  liiicl  with  ciliated  epitheliuiri 
may  sunirtimes  he  found  in  the  saini'  situations. 
All  these  stiuetures  a  le  the  icmains  ,,f  the 
Heck  ofthe  central  (li\eii  leu  i  ini  which  is  pro- 
truded fnmi  the  \<'rdial  wall  of  the  ph;ir\n\  in 
ill';  cnihrxo.  and  fiMm  which  ih.'  isthmus  and 
adjuininK  paii  of  the  thxioid  -land  are  fornird. 
The  fonniHii  <-,irtni,  ,,11  l  lie  toiiuue  indicates 
''"'  ^1'"'  whriv  thi.  di\cit  ieulnni  arises  frinn 
ihe  phar\n.\.  Dmt.s  lin.d  with  epithcliiun  have 
'••■'■"  f"iirid  leadinu  from  the  foramen  ca'cuni  to 
accessorx  .ulands  ahout  the  h.\oid  Inme.  It.  i> 
Pi'"''''il:'y  fi"ni  thcM.  ulandular  and  epithelial 
collections  ahoni  the  li.\oid  hone  that  certain 
d<'cp-sealei|  forms  of  cancer  of  the  neck  are  de- 
\<dope<l.  Some  of  these  take  the  f,,rm  of  malijj, 
riant   cysts    described    hv    tlic    author    {Va\U     Sm- 

i:xri«*ioii.--Many  different  inethoos  have  hern 
adolited  for  the  removal  of  the  entire  tonuii.'.  It 
has  been  reino\  ed  tlii'ouKh  the  mouth  hv  the  eora- 
seiir  or  the  scissors,  the  latter  operation  hcing  p(M- 
formed  with  or  witlKut  previous  ligature  of  the 
lim^ual  arteries  in  (lie  neck.  It  is  diflicnlt,  h.,wevr 
fully  to  expose  th<'  deeper  attachments  of  the  oryan 
throufrh  ^the  com])a.ratively  small  (."ifice  of  the 
mouth.  To  ohlain  more  roimi  the  cln^ek  has  hi'cn 
slit  up  in  one  T)rocedure.  while  the  lower  \'\\)  and 
symphysis  of  the  'ower  jaw  have  lieeri  divided  in 
unothi>r. 

In  another  s.'iies  of  operations  th(>  toncue  has 
heet!  reached.  <.r  the  orpran  ha'^  heen  fullv  exposcMJ. 
hv  '111  mcision  made  hetwecii  the  hvoid  l)one  and 
th  inferior  ma.xilla.  More  recent Iv  Kocher  has 
exposed  the  tonuue  from  the  neck,  and  has  reached 
it  by  an  incision  commencing  near  th'>  ear  and  fol- 
lowing the  ant(M-ior  Iiorder  of  tlie  stenio mastoid 
muscle  as  far  as  the  hv.-id  bone,  whence  it  turns 
upwards  alon^^  the  anterior  lielly  (,f  (he  di,£jnsfri( 
muscbv  This  method  allows  fr.>e  veinoval  of  th.. 
upper  d(,>ep  cerviea!  Klamls,  the  Iviiiphatie  glands 
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^M    ual    s   niuselrs   that  are    attached   t.,  the   hvoid 

,'"•     t  "'     teiimnal     hranclies    ..f     th.^     misfituiv 

:.n.  ..pharyngeal      and     hy,,oKh,ssal     n™    ^h, 

.MMlve.sels     ail.hatthesideof   theton^Mlene      ■ 

'^     M^o     some   hrane;„.s  of  the  as.vndin-^  phi iv, 
,,:',;,-,;:,;;>-    and    ot    the    tonsiUa,-    hranehVlf"  the 

..rn,?,';;:l|;   'y-'yl^l.-oheen   n^atmed  n.  tho 
'"'"".^'h    the    hyo  .tih.ssus    nniM'h.)    h,.f<.iv    iv 

-n,u,h.(.u,.ne,l.hvd,n,.  Hill  takes  plafnm, 

:.lfae;anlr;-;r   '"'''■    ''"•'""'■^^ 

Tm;    I'm.atk 
Ti-    ...ell   of    (I,,    hard    palate    varies    in    hei-dit 

.ITZ^:-^'' -n,en,  ino;:..,-;;;:';;,:;; 

I 'I,.! '•'",'■'    "":  'i'"!"  .H.  u...,„„,,i,.t,. 
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lif.ii'iiiL;-  the  I'iulit  ami  left  c-niiiii^^  .iiid  milk  nidlais. 
These  three  parts  ai'i'  diiTmiil  in  nriuiu  ;  the  pro- 
iiiaxillary  pail  is  dexeloped  in  lln,'  mesial  nasal 
process  (  Kiu'.  L'7,  p.  11!»):  the  maxillaiy  parts  fnnii 
the  right  antl  left  maxillary  jjiucesses.  ]'"usi(in 
of  the  various  elements  to  form  the  i)a!ate  com 
mence^  antei'iorly  and  proceeds  liackwards.  Jti  * 
the  posterior  t  \\()_  t  Iiii'ds  of  the  palate  tlie  niaxillai'y 
j)i'ocesses  fuse  with  eaeh  othei-  in  the  median  line, 
but  in  the  anterior  third  they  unite  with  Uie  i)re- 


I''!)*.  ^5. — Ilkistratin^  the  relationship  of  the  lateral  incisor 
tooth  to  the  palatal  cleft. 

A.  Xrirmal  lianl  i.;i!:iti'.  'i'lu-  i.i,iiia\ill.i  i~  -liiij'lr.l  :  i)i,.  l.n.  r:i' 
iiici-.  )f  ((ecu  I-  in  llir  -utuic  licl  \s  ft  11  it  ami  I  lie  ma  villa. 

P..  I)(iiihlc  clcri  (ii  jialalc.  the  lateral  inii--iii'  Ikiiil;  -iiiiatiii  on  tlu' 
li:vtiia\illa  lo  the  inner  ~iilc  of  ih.'  .•Icll.  'I'he-ciiiun,  ui  the  ii(.s.> 
w  lAlKi^ril  ;n  Uic  cji-rt  hclwccli  llie  niaxillaiy  !>.  .lli-. 

I.  DiMililf  clrit  iialatc.  ttu'  laifi'al  inci-or  Inin-  -ituatnl  mi  tlu' 
maxilla  to  the  outer  si(lt>  ul  the  cUMt. 


niaxillai'y  ])art.  Tnus  the  line  of  fii-i(,n  is 
Y  shaped,  the  premaxillai-y  jiart-  occupviny  the 
fork.  In  the  majoiity  of  cases  the  cleft  oceuis  if 
the  position  of  the  main  stem  vif  the  Y,  or  it  inn> 
affeet  only  the  soft  ])alate;  or  it  may  extend 
forwards  to  (he  ahcolus  <in  one  sid<'  or  on  hoth,  as 
is  shown  ill  i''iir.  :i,"i,  i;,  <•.  'j'he  lateral  incisor  is 
developeil  in  (he  groove  lie(  wei>n  the  |)renjaxillary 
and  maxillary  elements;  if  (he  conditi<ii:  of  cleft 
palate  ocrui's,  the  developnieidal  elements  separate 
as  giowih  piocee(is;  the  hud  of  tile  jalei'al  incisor 
may  adhere  to  either  side  of  (he  cleft  (hus  foi'incd  ; 
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ii-ncv  in  somo  rnsrs  this  nu-ism-  is  fotiiul  nn  thr 
I'lvmaxillary  i-ma'ss:  in  ..thns,  m  thr  niaxillaiv 
;-"  i'lK.  .!.->,  M.  (■).  Karh  pivina.xilla  ii,av  shnu 
'uu  cTiitivs  of  ossifR.ation,  but  thr  rh.ft  i.r„.t,  as 
i--nott..„  sai'l,  thr  rrsult  of  th,>  failurr  n^  uni.m 

'  t  tuo  crlitrrs  ni  ossi  tica  t  ion,  hut  is  dur  to  thr 
-i;'";"tion  ,,f  tlir  drvrh.pnirntal  parts  nf  the 
i'v'lat;'.      As    i^n.wth    k^.'s    on,    the    ch^ft   breonics 

Thr  uppri-  lip  is  (i..vr.lopr(l  from  thr  sanio  thrro 

-•m..nts    as   thr    palatr    (|- ,^^    27,    p.    ny):    if   thr 

p.  la  a    cleft  extrnds  t«^  the  alve.^lus  the  lip  is  also 

•tf'H.trd,    hut    a    clrft    .,n    onr    or    h,,th    sidrs    of    thr 

iip  may  occur  without  a  cl.«ft  of  thr  palatr      Thr 

"'^•"'aMlla.y  or  mrdian  rl,.,u<.nt  ,,l  thr  lip   ,s  also 

"'•^'"•■'iK   Init    It   IS  rxtivnirly   ran-   to   find  a   i.rr- 

-istrnt  srparation   of   its  two  parts.     In   casrs  of 

"'"    'Ir   harr-lip  .mr  srrs  .occasional !v  tw,,  papilhc 

';'|  the  h.wrr  hp,  httmg  int..  the  cl..fts  in  ih.'  upprr 

nh';n  thr  lips  arc  m  api)..sition. 

I.    .11      IS   prcuhar  in    tha      it    ,s   pnu'ticallv   onr 

ith     thr     p.'rn.st.'uni    .•ovr.in.tr    (hr    l,.,„..s:'  and 

'h^rrf..iv,  m  dissrctuiK  up  this  ni.'mhranr  thr  h.m." 

-  ii.ii.Hl,  as  th.'  mucous  iiirnihranr  and  thr  i.rrios^ 

•-.m  cann.jt  l...  s..parat..d.     The  ni.Mnhranr    s  thin 

.Hth..,n.ddlrlinr    hut.isinu,-hthickrratthrsid..s 
■.I    th."  alv.M,li,    thr   incr..as,-d   thickn.ss   d.'p.'nrl^ 

•■     "'  ic.us  frlands  h.'n.;ath  th.>  surfaco  javis    such 
.lands    h.>inK    ahs..nt    m    thr    nuddlr    lin.!   '    Thr 
!'■    Y*>'  '1"^'  toughn.'ss  of  thr  soft  c.>v..|ing  of  t    r 
"1    palat..    rrndrr    it    vrry    ,.asv    t..    nianipulat.' 

I"  I  .iti.)n  lor  clrft  palatr. 
Afr     (Jo.Ihv    has    dcscrih..,!    a    iinmhrr    of   ras.^« 
,M    uhlrh    a    h.uiv   ricvatl..n      thr    ,nru.    pn/nlnn,.    - 

I  rhrr ''f ''■;>,  *''l     ^'T^^^'T'     '^■'"■^'     "^     <»"'     "'n'<''- 

xo!;o:i;l^^;:,..!!:''::'j"''''^--  ''^'^  <''-afinn  or 


1 1 1  n  1 1 


J  arcs    man     in 


•H'-IY"-.    an.l    h.^,„s    t..   form    as   a.lult    l,fr    is 
""'"••'•      ^*    '«   ''"<•   <"   a    hrapin^.  up   .,f   h.,m.   or, 
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«M<h    side    of    th<'    iiirdian    suture    of    tlii'    i)alat<\ 
and    ii<\tr    attains    a    laiur    si/r. 

The  main  Ijldotl  sujjply  nf  the  hciics  of  tlir 
hard  palatr  and  of  its  mucous  covering  is  dci'ixcd 
from  tlif  discriidinu:  palatiiK'  hranch  of  tlif  in- 
ternal nia\illai->  aiti-r.v.  This  vrssch  which  iv 
practically  thi'  onl.\  \tssfl  of  the  hai'd  ))ahiti', 
fniri\u;fs  from  thi>  iio>tt'rior  palatine  canal  near 
the  junction  of  the  hard  palate  with  the  soft,  and 
close  to  the  inner  side  of  the  last  molar  tooth. 
The  \-essel  iiins  foi'wards  and  inwarils,  to  end 
at  the  anterior  palatine  canal.  Its  ))ulsations  on 
the  ])alate  can  often  he  distinctly  felt.  In  dis- 
seclinu;  up  muco-periosteal  flaps  from  tht>  hard 
palate,  it  is  most  impoi-tant  to  make  the  incision 
in  the  mucous  meml)rane  close  to,  aiul  parallel 
witli,  the  aheolus,  so  that  this  arter\  may  ho  in- 
cluded in  the  fhi])  arul  its  vitality  thenfoic  not 
lie  endangered.  P>>-  sucii  an  incision,  also,  uii- 
ne{'essar.\_  hleedinii  is  avoided.  In  dissi'cting  up 
the  flap  it  should  he  rememliered  that  the  artei-y 
i-uns  much  nearei'  to  the  hone  than  to  the  mucous 
surface. 

The  soil  |»:il:il4>  is  of  uniform  thickness,  its 
ayeiaKi-  measTirejuf^nt  heinp^  estimated  at  al)()iit  .', 
of  an  inch.  When  the  soft  palate  is  cleft,  the 
edircs  of  the  fissure  are  ajtpi'o.vimated  durinp 
swallowinii;  l)y  the  u]»perniost  fihi-es  of  the  superior 
constrictor.  This  api)ro.\imat  ion  may  nai'row  the 
clett  to  one-th'rd  oi-  one-half  of  its  prexious  size. 
The  muscles  that  tend  to  widen  the  cleft  are,  in 
the  main,  the  Imator  ])alati  and  t(Misor  palati. 
It  is  necessary  that  thi'se  muscles  should  he 
di'i'ded  hefore  atlemi)tinff  to  clos(^  the  cleft  hy 
op,  ration.  The  le\.itor  i)alati  crosses  the  palato 
ohli(piely  from  alxive  downwaids  and  inwai'ds  on 
its  way  to  the  middle  line,  lyiii^  nearer  to  the 
posterior  than  the  anterior  surface  of  the  velum. 
The  tensor  palati  turns  round  the  hamular  i)ro- 
cess,  iirul  n;is.ses  t<J  thj'  middle  lit:  !»>  .m  ne.'wiv 
horizontal  direction  (l'"i,tr.  :!»;).  The  hamular  pro- 
■ss  can  he  ftdt  through  the  soft  iialatc  just  hcliinil 


C( 


riiai' 


III 


SOI  "I'    I'M, All; 


i:>7 


^^•--rt'a-ii^;. 


.1, 


MiW    t..    th.;    iiii.rr    Mtl.-    (.f    til,,    last    iippn-    niular 
!;"tli       Ihriv     arc     tlnci"     pi'incii.al     inrthnds    of 
lividnii;  (lirs<-  inuM'l.'s:    (I)  FrrKUss,,ii'.s  :     V  small 
Iviiit.",   with  the  I. lade  at,  right   aiiglrs  i<,  tlir  strni 

-  passrd  thrcugh  th.-  clrft,  and  is  inadr  f,,  dn  id.. 
Ii-'  Irvalnr  palati  i.y  an  incisi.,ii  ,,ii  (In-  i..,sl..ri(.r 
-)"■<■(    <>i    the    jialatc,    trans- 

I  -'■   I"   I  li<'   die.  ft  ion   of   th(i 

'Hlsclr.        Tin-      t^'llsor      is      not 

'li\id<'d     in     this     pi^jccdurr. 

-  )  i'ollocks  :  A  thin  nai'row 
'lilt''',    with   thi'   cuttuiu  i-d'A'' 

I  wards,  is  iiit J'odiicrd  into 
iIk'  soft,  palate  a  little  in 
fi;"nf,  and  t(j  the  inner  side, 
.  f  the  hatnular  2»i'"f<'ss.  Tho 
''  ndon   of    tfie   tensor    nHiseh> 

-  al)ove    the    knife,    aiul     is 
lit     as    the    knife    is    j)iished 

'!M\\ards    anti    inwards.      The 

'■'lif''     is     inserted    until     its    '*'^-    •^^'-     •'^'I'scles     of 

i'"int    presents   at    tlx'    upper       the  soft    palate,  from 

''•ii't    of    the    cleff.      As    it    is 

'    niff  withdraNvn,    it  is  made 

■  ;    rut    the    ))osteiio)-    sinfaee 

f   th':   v(.luni    to    a   sufficient 

'"pth  to  tlivide  the  h'va- 
'  I-  i>alati  (Fig.  ;5rj).  (:\) 
i !  IT  a  nfs  :  Hero  the  palate 
■'iiiseles     are     divided     bv     a 

"t     with     the     seissoi's    'that 

^I'-lves    the    entire    thickness    ,,f   the    vr]nm,    the 
V.ng   at   the   side   of   the   velum,    ar,d    nearlv 
""iiei    to   the   ch'ft. 

The  hlood  supply  of  the  soft  palate  is  derived 

'"in    the    descending   palatine   branch    of   the    in- 

nja     maxillary    artery,    tli,^    ascencling    pharvn- 

-  •      .i.t..,>      and    the   ascending   palatine    branch 

MlH-  facy.nirtery.  _  The  latter  vessel  reaches  the 

M,«f  K'' !•''•' VV-" ''.',"'■  '"■'^".'^'""  pjuaii  musci.-,  and 
ut  he  divided  in  the  section  n.ade  of  this  muscle 
"1  the  procedures  just  described. 


/ 


behind. 

".  I.i Aal.ii-  i.al;itj  :  //.trtl-ur 
I>.il;iti  ;  r,li;iiiiiil:ir  |.|-<,- 
<.r~<  :  ,/.  Wall  111  [iha- 
!■>  n.\  ;  ..  a/y;j-ii>  m  u\:f  : 
'.  the  p.iini  oi  rnlr\  ,,\ 
tlu'  kiiiit.  in  I'nlloi'.k'-. 
"lu'i-ation  ;  alxuc  it  is 
tlif  lino  (if  incision 
made  (in  withdrawing; 
tlif  kniic. 
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111''  muscles  <if  thr  palate  are  supplied  l.v 
several  nerves.  The  levator  palati,  azygos  iivuhi', 
and  palate  i»liar\nyeiis  ar.'  iiiiier\ated  with  tlx' 
imiscles  of  tlie  pharynx  hy  the  spinal  accessnrv  ; 
the  palat-  ^dossus  with  the  muscles  of  th(!  toiigun 
tn.iii  till  .poulossal,  and  the  tensor  jialati  witii 
the  tensor  tympani  fii.m  the  third  division  of  thu 
hlth   ner\e   through   the   otic 


If 

he 


anglKtn. 

TuK    l'H\l;VN.\ 

is    ahout     T)    inches 
roiii    side    to    sid 


I  he     pharyjix     is     about     ,-,     inches     in     lermth 
IS    much    wider    from    side    to    side    than    from 
tore  l.ackwards.      It  is  u  idest  at  the  level  .,f  the 
tip  of  the  f,n-eater  coiiiua  of  the  hvoid  hone,  where 
It  measures  ahout  'J  inches.      Jt  is  narrowest  where 
It  joins  thi>  gullet   opposit(>  the  cii'M.id  caitilage 
lis   diameter   here    heing    h'ss   than    .^    of   an    inch.' 
Jlie  pharynx   is  not  so  large  a  space  as  sui)p..sed 
tor   It  must  he  rememhered  that  (hiring  life  it  is 
viewed  \-ery  ohlupiely,   antl  erroneous  notions  are 
thus    formed    <.f    Its    ant<'ro-posterior    dimensions 
ihe    distance    from    the    arch    of    the    teeth    to    the 
commencement  (.f  the  gullet  is  aliout  (>  to  7  inches 
a    measurement    that    should    he    horno    in    mind 
in    extracting    foreign     Ik. dies.       F.nvign    hodies 
jiassvd    into   the    pharynx    are    most    apt   to   h.dge 
at  the  h'vel  ..f  the  cricoid  cartilage,  a  p„i„t,  th;u. 
Ill    th,-   adult      IS   a    little   hey,,nd    the   iva<'h   of   the 
tini,^<'r.      ihe  history  of    foi-4>iK:ii    hodirn    in    tUv 
|»li:ii-.vii\  shows  that  that  cavitv  is  vorv  dilatahh 
and   can    accommodate    for   some    time"  largo    Mih 
stances.     Thus,  in  a  case  r.'port.'d  hv  Dr.  Geouhe- 
gan    a  man   of  (io.   who  had  had  for  ni..nths  some 
t4-<.uh|e    m    his    throat    f..r    which    he    could    not 
account,    was    supposed    to    },ave    cancer      On    ex- 
amination,   however.    ;,    phite    carrying    five    false 
t.«eth    and  presenting  niches  for  live  natural  ones 
was    found    emhe.lded    in    the    pharvnx,    wlu-ro    it 
had  hern  lodged   for  five   ni..ntlis.     The   jdate  had 
b-en   swalh.wed   during  sl.-e,,   M/,,/.    /',.,.,,     ]^i,a\ 
in  tiie  /.,///^77  for   iMiS  is  an  account  of  a  mutton 


I 


chop    (hat    hecarno    lodged    in    thi>    p} 


pharynx    of    a 


Cliai). 


Ill 


iiii;   riiAin.w 


\:,'j 


-lutt-ii.  -us  iiidix  iiiual.  Th.'  cIk.i)  i)n.s('iit.H|  thr 
Mi-dinan  vrrtrhial  s-Kiii,.nt  cf  Inuir,  t-«ctlifr  with 
I,  inch.-  ,,t  111,,  an<l  uas  -i.ivtty  urll  c^oivd 
with  inral  Attrinpis  t,,  n..n..v,'  it  faih-d,  and 
It.  was  hiially  viinilrd  up.  Dr.  Hicks  (/.aurrf 
issi)  reports  thr  rasr  ,,f  a  w.-inari  nho  cMiniiiitfrd 
MUcidr  hv  ciaiimiHi-  half  ,,  s<ni;irr  vard  .,f  cnars,. 
•  •alien  (h,.  (.;i^^,Mtr  In  1,,.,  niKhtdres-)  int.,  her 
iimidh     iiid   (  ,r(,at. 

Th>     vails  of  tlie  [,liar.\ri\  are   in   lehtiioii   will, 
IlH'  has.-  .,f  the  skull,  an. I   with  tli.'  upp.-r  six  .vr 
\K-aI    vert.'l,r.T.     Th.-   arch   .,f   the   atlas   is   alii -st 
'■\aetl\   on  a   lin.>  with  the  hard  jialat.'.     Th.-  axis 

.s  un  a  hn..   Aith  th     fr d^r,.  ,,f  t[„.  „,,p,.j.  ^^,.(1,' 

'"■  t'Tniiriation  ot  thr  jshaiynx  c-orr.<sp.,nds  t., 
!h.'  sixth  eervieal  vrt.'hra.  The  upper  vertehra> 
'•an  he  .■xanun.Ml.  as  rejr;,  ...Is  th.-ir  ant.  -i-.r  sur-' 
face,  tr.,rn  the  mouth.  When  th.'  h.,nes  ah.,ut  th.' 
Iihaiynx  are  disi-as..!,  the  n. -rosed  parts  niav  !,.■ 
disehaiK.'d  \,y  that  cavity.  Thus  i).,rtions  of  th.- 
atlas  and  axis  ha',,  h.-.-n  exp.-lh.d  hv  the  ni.Mith 
^  .'IS  alsohave  l,.vn  s..iiir  fragments  of  e,,nij)aiat  iv.-Iv 
J      re:.,  siz.'  thrown  .,ff  l,y  the  ..ecipita.  and  snli.    i,,id 

[Mines. 

The  niuo.Mis  nienihrane  of  th  pharxnx  is  vas- 
I  liar,  and  readily  inthini.'d  .  at.  I  sucli  intlainnia- 
|;ions  ar..  p.x-uliarly  danp;er.,us,  m  'hat  thev  niav 
|M'roa(t  to  the  lining  m.-nihrane  oi  the  larvnx 
1  h.'  suhniucous  tissue  of  the  aryt.'no-epi^^h'.ttic 
-  t  Ills  and  of  the  n.ighhouring  part  of  the  pharvnx 
IS  peculiarly  loose,  and  in  a-d.-niatous  conditi.  is 
'I.'  upp.M-  apertur.-  of  the  larynx  may  !..■  ahn.^st 
'  I'lsod. 

Much    a<l4'iioi<|  lis^iK.    1,^    distrihut.'d    in    the 

.    j.icous  rneiiihran.-  <,f  the   pharynx,   and  it  is  this 

I  ;  issue    that   is   the   priinary   seat   of   inflanHnati.,n 

4    1   scrotuh  -IS   pharyngitis.     A   distinct  collecti.,n 

r    n.l.-noid    tissu.-   the    7>as.,-j,-nninu>  al    tonsil-^ 

t"und    in    th."    r.,of    of    the    naso-i.harvnx    (.,v^ 


.1         ^.   \  .     ,  .  .      .  - 

•t;-      ix   i>   ciiii,c(((ie(i    in    tiie   thick 


icons  nu-nihrane,   and  <'xtends   fn.tn   the  1......  ,. 

<^  soptum  '.f  the   n(,so   to  the   mid-point  of   th 


)as<'  ., 


f 


i(;(i 
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•  ti:i| 


l>;isil;i|-  pinc.ss  ..|"  the  skull.  'J  lir  ccnl  iv  nf  tlir  toii 
sil  is  inarkid  l>y  a  (issiii-r  i<v  (lr|irr--siiiii  lMiiiii(lL'tl 
(111  racli  side  liy  two  di-  filter  t'liMs  <it"  iiiiiroils 
iiii'inliraiM'  lad.ii  with  ad'iiMid  tissur.  ||  iradios 
its  iiiaxiiiniiii  si/<-  almiit,  tli.'  l.nili  \.;ir.  1 1,  rx- 
h'lid.s  lal<'iall\'  towards  tln'  icc.-s.v  li.liind  thr 
Muslachian  IuIhs,  .md  iiia,\  iii\ai|'>  lli.s,.  icc<'ss«'.s 
{iri<l  tints  |ii-.\.'iii  till'  ff.  I'  M|niinii;  ot'  ijic  tiilx-s. 
This  d. 'posit  i,f  adriioid  tissue  iiia\  tiiid.i'j^o 
h.\  p<ft  fophic  chaiitj--,  and  t!i.'  coiidition  known  a- 
"ad'ttoid  xro-.^tat  i,,ris "  or  "post  nasal  Lcit.wths' 
III'  ptddiic.'d.     ThfSf  ^fow  t  li^  iiia.v  ca  itsr  d.al'tnss  a  iid 

iiia\    hlock    the    pos- 

•%^*;i.'■'' '*--*>^^_^^^  Ili'fd    to    hr    f.'lllo\rd 

NaS()-Pm»1!YNX  .  ■. 

I  lie  t  issitr   UliliK' 

Pmaiwh,.    TliN'i  L  .  . 

diat<dy    outside    the 

EusTA.H.  TUBE       phar.\iii:e;,|    walls  is 

lax,      and      ta\ouis 

s.tT  PALAiE  111,,    spivad    of    cffu 

/^';,^     >        ^  I  si,i:i.    'I'hus.  ill  acute 

Post    Borofr  of  i  H  tla  111  Ilia  t  loll    of    t  lit 

SEPTUM  NASI  |)hai\ii\  the  effusion 

Im(<.37.— Tonsil  of  the  naso-pharynv    ''•'"'     li'ill     found    1e 

of  ii  boy  iifjed  2  yenrs.  extend      aloliK      the 

(FioiH  ■:  ^111  ii.ir.itti.,,  iii.nh   l.ij  i',-iiJ,s.-or  (I'SophaU'US,         riTicll 

siiuiiin/in,,.)  iiiij;     tin-      )iost(M'ioi 

iiiediastiiHiiii,       and 

advnncinp;    pvon    to    tho    diaiihramn.      In    tho    lax 

citnnertive    tissue    betweru    the    jshaiynx    and    tlu 

spiiif  altsecss  is  not  inf fequeiit,  dui\  as  a  ruli\  to 

caries   of   the    vertehra'    (postpharyngeal    aliscess). 

In   this  connect i\('   tissue,   and  ojijiosite   the   axis. 

is    also    found    a    lymphatic    gland    that    receive:- 

lymphatics    from    the     nasal     cavity     and     naso 

j^harynx.     This    gland    may    ])ro'.  •'    the    seat   of    a 

sujipurat ion.     Such  collections   may   so   push   fur 

ward  the  posterior  pharvngeal  '.\all  as  to  deprt^s- 
fi ti-    1., i..      , '.-  '„_ _..,..      1 . 

tilt       ^,'  - ;  i.      j ;«« I .;  I :  ,      '  ■ ;       i : . , :  j.      i  ,;  iiT':  ■     r.: '  *  e  ;  ;       *«_»._'[*  I  i  \_I  . 

by  intiM'ference  with  the  larynx.     The  matter  ma; 
discharge  itself  through  the  mouth,  oi-  may  reach 
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!  ir  neck  l.\  ])a>siiig  l.rhind  ihr  ^MaL  M'.vsrib  and 
the  paiotid  ^daiid,  prf.snit  iiig  ultiinalely  beneath 
•  r  al   one   Ijord./r  of   the   stmio mastoid   muscle. 

-Many  structun'S  of  importanee  are  in  lelatiun 
uith    the   lat<ral    walls  (d'    thr    i-haiMix,    thr   piin- 
eipai  i.iintr  the  intiTiial  earotid  aiinv,  the  v.igus, 
hdussu-])haryng.al,    and    hyj.oglussal    nerves    (Kig.' 
:;l,    p.    i-2^).      The    int<iiial   larotid   is   su   close   to 
the   i)haiynx   that   its   i.iilsations   mav   he   ftdt   liy 
the  hnger  introduced  through  the  m.uitli.     Tiuse, 
and   otlier    dee))    structuics    in    the    neck,    mav    be 
wuunded   by    foreign    bodies    that,    passing    in    at 
the  mouth,  have  been  thrust  through  the  pharvnx 
mto    the    cervical    tissues.     Th.'    internal    jugular 
vi-in  IS  at  some  distance  frc-m  tlie  pharvnx,  esjjeci- 
.'ll.y    ,it    Its    upp<'r    pait.    (I'lg.    ;;i,    j./jijs).      Th<' 
■,ly Old   process.    \vh<'ii   prominent,   and  an  ossified 
>tylodiyoid   ligain.'iit,  can   also  l)e  felt  at  the  side 
uf   the    pharynx    immediately    behind    the    tonsil. 
In    mole    than    one    cas<.'    an    ossilied    stvlo-hyoid 
ligament    has    l»ceii    mistak.Ti  for    a    f<i)-eign    body, 
and   an   attempt  made   to  excise   it. 

The      tonsil   is    lodged    between     tlie    ant<  rior 
and  i.os(..i'i(,r   palatine   arches.     J  t.   is   in   ivlation 
'XtiTiially    with    the    superior    constrictor    musclt>. 
(I'lg.    :;!,    }».     p_>s),    and     corresjx.nds,     as      tvcMi('|< 
tie    surface,    to     ihe     angle     (,f     thr     ],,wrr    jaw 
Uhcn    hypertrophird.    the   mass   trud^   to   d.velop 
I'lwai'ds    the    mi(hlle    line,    \vher.'    m.    r.sivtance    is 
'•iicounteivd,    and    to    effect    but    littlr    change    in 
lis  external   relations.     The  mass,  oft.Mi   mistaken 
f<'r    the   enlarg<'d    tonsil    in    the    neck,    is    formed 
'■I    eida)'ged   glands,    situate    near    the    tij)   of    the 
uTeat    coi'iiu    of    the    hyoid    bour,    and    o\er!ving 
I  he   internal   jugular    vein.     These   ybinds   receive 
the  tou.-,illar   lymi)hatics,    and   are   almost   in\ari- 
ihiy  enlarged   m    all    tonsil    affections.     The   fact 
;hat  these  glands  are  so  frequently  the  first  to  en- 
'argo  when  the  cervical  glands  become  tubercular 
•  1  -  ■^■-  Lilt    loiiMi  .IS  a  cfiirinioii  site  ol   piimarv 
i"feetion.    The  tonsil  is  closelv  enough  attached  f",. 
le  pharyng.al  wall  to  Im' aff.cl.d  by  lh.<  movements 
o 
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of  the  |iliaiynn;r;il  iiuisdi-s.  'J'lnis  it  is  iiiomhI  in 
Uiir(ls  by  flir  superior  fonsti'iclur  inusch;  iluriii^ 
tlii;  act  iif  swallov.  .iiL%  and  jiiay  lie  drawn  out 
wards,  on  the  other  hand,  ijy  the  stylo-pliaryngeuh 
nuiseh>.  The  ease  with  which  a  tonsil  can  be 
reached  depends,  otiier  tilings  being  equal,  upon 
the  extent  to  -which  it  can  be  withdrawn  by  the 
stylo-pharyngeus.  and  u))(>n  tht?  development  of 
the  anterior  jialatine  ai-eh,  which,  to  some  extent, 
hides   the   tonsil.     A   child   with   a.    prominent  an- 


TONGUF 


Soft   Palatf 

P-  CA     SEM  l-UN4Hl<5 

—   Post     P  llah 
TorjSiL 
Plica  TwiangulariS 


Ei'iAOTns 


l-ijj.  ^H.      l)ii,>!riim  of  the   pillars  of"  the  fauces  and  of  the 

tonsil. 

terior  palatine  arch,  containiiig  a  well-developed 
|)Hlato-g]ossus  muscle,  ami  with  a  vigoi-ous  stylo- 
phjiryngeus,  can  for  a  long  time  elude  the  tonsil 
guillotiiie. 

Th<;  t-<_insil  is  vaiia'ole  in  sliape;  it.  is  fr  qiu'iitly 
divided  into  thr<c  masses,  and,  Iwsides  numerous 
eryi)ts,  shows  towaids  its  ui>pei-  ;>  ,  (,  where  tho 
anterior  and  jiosterior  pillars  meet  witii  tho  soft 
l)alate,  a  deep  iceess  or  pocket  the  tn/isi//<ir 
rer<  ss.  This  recess  is  the  r-rinant  of  the  first 
visceral  cLft  in  A\hieh  tii<'  tonsil  was  de\eloprd 
fSeee.Mnbe     II<ft).       I' loin    til.'    anf<rie,r    jtiljar     i 
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''•I'P      (""'ll      "f      IIIUC-..11S     Illrlil.l.Mill.'      p.isM'S      liack- 
'.llds,     to  OImI    nil    ihc    tnl|>i|        til.'    ////->/    I  I  Ul  II  ij  II I  HI  Is 


ill 


I'lg.    ;i^)     wluN'   aiiothri-    fold    may    j,',iii    tho 

ars<jv«;r  the  tonsillar  ivcvss  {pi im  s(],nl umiris). 

Ml.;    tonsil    IS    s.'i)arat<"cl    from    tho    sup.TJor    en- 

tiictor   hy  a  fine  fihi'.)us  tajjsul.  ;   its   h  inphat  ic^ 

p'ltorat^    tlu-    constrictor       Two    c-lii.f  "  forms    of 

'■■iiMl    may    h.^    rc(/oj';ni/,.Ml  :    tlio    i  inh,  ,hh  d  ^    whcrr 

ti.'    ad.'noid    tissue     increases    Ijen.'ath    tlie    l.'vel 

r     the    ])illars;    and    tin;    i>n,j<  r( iii<i-    Avlierc    tho 

increase    aff.'cts   chiefly    the   e.\|M.s.'d"  part   of    the 

tonsil    (8.    Hett). 

Deafness  is  often  compIainiMl  of  when  the  tonsil 
is  hypertrophied.     This  is  not  due   to  closure  of 
the   Kustathian  tuhe  hy  the  direct  pressure  of  the 
'•nlarKcd  mass.     Such  pivssure  is  anatomicallv  im- 
iM.ssible.      1  he    large   tonsil    may,      ovvever,    affect, 
ttu-   patency   (,f   the   tuhe,    by    disturbing   the   soft 
|»aiate,   and  through  it  the  t<Mis.>r  palati  muscle, 
which    IS    much    concerned    in    keeping    open    the 
Kustaciian   tub.     The   deafness   in   these  cases   is 
probably  due  rather  to  an  ext.-nsion  of  the  hyper- 
tniphic    process    to    the    lining    membrane    of    the 
tul)e    than    to    any    pressure    (>ffects,    since    it    is 
usually   not   unproved   until   s(.nie   time  after  the 
tonsil  has  been   removed.     The  tonsil  tissue  is  for 
"i"    most    j.art    collected    around     a    nunib..r    <.f 
^p(s.      Ihe  d<'coniposition  of  retain. 'd  epii  helial 
-.ruHur.'s  withm  th.'.s.;  rec.sses  produces  (Ih-  f.-tid 
tMvath  uiUm   noticed   in   cases  of  .-nlarg.-d   tonsil 
n.l  probably  incites  the  attacks  of  inflammation 
which    such    t^onsils    a.e    liabl.'.      Cale-ili    mav 
'    rni  in  these  ciypts  and  give  rise  to  a  spasmodic 
ugh.     In   this  case  the  glosso-pharvngeal   nerve 
iive.\s    the     liferent    impulse    to    the    res)>ir;'(orv 
eeiiti'e.  *' 

The  tonsil  is  very  vascular,  reviving  blood 
"•"111  tiie  tonsillar  and  palatine  branches  of  the 
'■leial  artery,  from  the  d-sceiidi  ig  j.alaline  br  inch 
'  tlie  infernal  maxilljiry,  from  th.>  d(,r.sali.s  lin- 
•  1'=''  "'^  ""'  lingual,  and  fr(un  the  asc.Miding 
■  "■ii\"gval.      H.uiee    th.!    onerati.ui    of    renewing 
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tho  fMiisil  is  (iften  associated  uitli  (nr  l)](•r(IiIl^^ 
The  iiiU'riKil  carotid  artery  is  clusn  lo  tin 
jjharyiix,  hut  ^uint;  wav  hchind  Ihc  ghiiid  (Fig.  ;;!. 
p.  12b).  Tlie  \vssfl  is,  indn'd.  ahout  !,  of  an  inch 
posterior  to  that  hody,  and  is  in  coiii})aratively 
little  danger  (>f  hcing  wounded  when  the  Lonsi'l 
IS  (>.\'cised.  Th(!  internal  jugular  vein  is  a  con- 
sidtjrahle  distance  fr(.ni  the  tonsil.  The  facial 
Hi-tery,  in  its  cervical  stage,  is  close  to  the  tonsil. 
Of  important  cervical  structures,  the  nearest  to 
tho  tonsil  is  the  gh-sso-pharyngeal  nerve.  The 
ascending  pharyngeal  artt  ry  'is  also  in  ch.se  re- 
lation with  it.  Although  this  vess.l  is  of  small 
size,  hle<-ding  from  it  has  pro\cd  fatal,  as  th. 
following  interesting  ease,  re|i(,)tvd  hv  Mr.  Mor 
r;int    Hakrr,    will    show  : 

.V  man.  a^cil  i>:;.  fell  wlhinlnuik.  iiiid  Lirazr.l 
witii  thf  end  of  ;i  tdliaccnjiipc  lie  was  ^niukjn;.'-  a,r 
He  tlum^rlit  iiotliin-- of  tlie  iiee'dcnr.  in  twcTdav 
to  tlir  hospital  wi'li  wliatapptarcd  to  lir  ;in  aiiiti  " 
tonsil.  'I'lic  tonsil  was  imiicLund,  Imt  noihim,--  ( 
a  littlr  hlood.  Sfv.ra!  h:iinorrha-es  oeciirnd  fnun  the  tonsil 
woun.l.  and  on  tlif  foiirthday  aft.T  tli»-  atcid.nt  1  inch  of 
rhf  sicni  of  a  elay  pipe  was  di>i;ovfn  d  (hcplv  rnih.d.lnl  in 
ill.' ^rlaiidular  snh-tanc'.  It  was  rcniov.'d.  and  ih, 
t-arotid  lird.  'I'iie  iiati.-nt.  howcvi,,  never  rnUied  f 
previous  severe   ]i;e niorfhaues.   and   ~(.wn   .jjed.      Th, 


e-   throat 

i!if   lime. 

•  If  came 

y  iidlanied 

caped  save 


•(  ii;:inoii 

Irom   the 

,  T     ,  ,  aiitnpsv 

-liowed  that   the  -t.lii()f  the  pipe,  which   iiad   '  in\    l„.-n   mi-sed 

•rv 


V  the  patiitit.  had  .jivifh^l   the 


{S/.    I!„rt:s   II, 


IS  1 1 


I,'. 


asc-niliiej  pliacx  n-e.-il  art 


li.n-ls.  IsTt;) 


The    tonsil    is 
fj  routine.        .Such 


.f 


o !      tnal  1 7  //  (I  n  t 
removed 


often      the     seat 

tmuours  ha\(' 
througii  the  mouth,  i)ut  are  nuMv  coiiveiiientU 
dealt  witn  through  an  incision  in  )h.>  n.>ck  along 
Ihe  ank'n-i-  nh^r  of  the  slrnn.  iii.is(,,id  (Chefwr  s 
i>peration). 
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ytvliuv  aiiafoiiiv:  bony  |>oiiiis.-Tlu  hvr.il 
'■•"V'  IS  on  a  l.'v.lwitli  the  fourth  cervical  xrrivhrr. 
^^v  nle  the  cncnid  cartilag...  is  opposite  the  sixth.' 
I  ho  upper  margin  (,f  the  sternum  is  on  a  level 
"nil  t!:o  disc  between  the  second  and  third 
I'lsal  v.Ttrl.ra'.  (AVrp.  1  m).  )  At  th<-  l.aek  of  the 
|i'-<'k  thrn-  in  a  shtrht  d<'j)ression  in  the  middle 
linn  whieh  descends  from  the  occipital  protuher- 
"Kv  and  lies  between  the  prominencrs  formed  bv 
'lin  trapezius  and  complexus  muscles  of  the  two 
Hdes.  At  the  upper  i)art  of  this  depression  the 
-nine  ot   |h.>  axis  can   h.>  mad-  out  <.t.   dfe.     prrs- 

'"'"■       H  T  !'-'''/'r  '•"">'   ''^''«'^   form-d   bv   the 

lines  of  the  third,   fourth,  fifth,   and  sixth  cervi- 

il  v(.r(rbr.T  can  be  f.lt.  but  the  individual  spines 

■Minot  usually   b.'  distinguishrd.     At  the   ro'.t  of 

"i''    ruck    the    spinous    j)rocess    of    the    vertebra 

t'loimnons    is    generally    very    obvious.      The     tra.i. 

■;MToross    of    tlir    atl.is    may    be    felt    just    below 

,'"    *''^"'*    "*■   ""•   <ip   "f  the   mastoid   pm.v.s 

'.''''■'/  I"\'^^'i'-''  n.  (!.<■  uj.p-r  part  of  fh..  supra- 

•'^i^'lar    t.,ssa,     tl,.-    transvrrs.     pnuvss    of    the 

^'""'    <-ivM.al    N..|trbra    can    br    .list  inm,i.h<.d ' 

'"■'•'''  "\<'''  <Ih'  ill f   111.'  caroti.i 

'•'\''l     of     \]u-     cricoM     cartilag.', 

■'I'll-  lior    (nli.iclr    (,f    Ih.'    trans' 

;■''.    '!i''     ^i^lh     crr\  ical      x.Tffbra 

11^  i>  known  as  thf  "carotid  tuber- 

ohd    a)N"ry    li.-s    -.'irectly    over    it 

i«;5 


1 1 1 1 
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n   pressur.« 

■  '•sscls     a  I 
(li<»    proniin-'if 
'•••rse     j)roc«'ss 

■  in  bo  fr*,.     'I' 
I''-"     Tlic    cai 
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anil  in  ligat uriiifX  tliat  vfssrl  sdno  surpiMms  iiiakr 
inipiiflant  iisr  of  this  fulici'i  !•>  as  a  landmark.  It 
a  horizontal  s(H'tion  of  the  nock,  in  a  muscular 
suhjoct,  taken  about  the  1.  vol  of  the  sixth  cervical 
vertel)ra,  he  \  iewefl,  the  whole  of  the  body  of  the 
vertebra  divided  will  i)e  seen  to  lie  within  the 
anterior  half  of  (he  section. 

.'Yliddio     lino.-    Tn    th--    iveeding    angle    Iw] 
the    chin    the    hyoid    bone    can    Ije    f<>lt    and     its 
body   and  greater  cornua  well   n^iadf  out.     Al)Out 
a  fing<M'\s-brcadth  below  it  is  the  thyroid  eaviilage. 
The    details    of    this    latter    are    readilv    distin 
guisjit'd,   and  lirl-iw  it   the  <i-ir(jid  cartilage,  crico- 
thyroid  s|)ace,    and    ti-aehca   can    be   (>asily   rrr'og 
iii/<'d.      The  separate   rings  of  the  trachea   cannot 
be  felt.     The  trachea  is  less  easily  made  ou*  as  it 
])asses   down   the  neck.     As  it  descends  it  t,,.<es  a 
deeper   jiositioii,   and  at  the   upp(.'r  border  of  the 
sternum  lii^s  nearly  1.^  inches  from  the  surface. 

The   rinia.   glottidis  corresjionds  to   the   middle 
of  th(>  anterior  mai'gin  of  the  th\roid  cartilage. 

Unless    enlarged,     the    thyroid    gland    cumot 
i)e   made  out  with   certainty.     Accoiding  to    Mr 
H(*id(>n,   the  ))ulse  t)f  the  superior  thyidid  artery 
can  be  felt  at  its  upi)er  and  antt>rior  ]iart. 

The  anterioi-  jugular  veins  descend  on  either 
side  of  the  middle  line  iipon  the  sterno-hyoid  mus- 
cles. They  conimence  in  the  submaxillary  region, 
l)i<)'ce  th<>  fascia  just  above  th(>  inn«  r  end  of  the 
clavicle,  and,  passing  biMieath  the  origin  of  the 
sterno-mastoid  Tuusele,  end  in  the  external  jugu 
lar.  Th.'  inferii-r  thyroid  vi'ins  lie  in  front  of 
the  trachea,  below  the  isthmus. 

J»ii«l«'     of    tl «'k.     Muscles.      Th<-    st<'rno 

mastoid  muscle,  espe(  ially  in  thin  subjects  ami 
when  thrown  into  action,  is  a  prominent  feature 
in  the  neck.  The  anterior  bolder  of  the  muscle  is 
very  distinct.  The  posteiior  border  is  less  jiromi- 
nent,  esp(>ciall>  al  its  upper  part.  A  eommuni- 
eating  branch  from  the  f.iei.il  \rin  ;^enerall\'  runs 
along  the  anlerioi-  border  of'  tie  niiisel,.  (,,  ,||,.,.t 
lb''    anterior    jugular    \ein    at    the    lower    part  of 
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VEssi;i.s  (»F    1  hi;   m;(  k 


It;: 
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I 


the    fiiM  k.      Tlio    i-:triv;il    hctwccn    tlir    st.Tiial    jiikI 
cla^■icular   parts  >>f 


I  III' 


iiiusclt'   IS   pTicraUv    w. 


markivl.     ff  a   ikmmIIi^   ho   Ihnist   thiouph   this  i 
trrval,    quite   close   to   thi>  clavh     >,    it   woiilfl    in 


touch   the   bifurcation    oi   th 


on 


the   right  si<l(>   and   would    picrc.'   tl 


vossel    on    the    'efi      The    jiosterior    ImHv    of    tl 
digastric  rnuscle  corresponds  to  a  line  drawn  f 
llie   mast    id   procoss   to   tlip   aiiNrif.r    pari   of   ll,, 
hyoid  bonr.     The  anteri    r  hrllv  (,f  the  onio  livoid 


•11 

n- 

uld  just, 

mnoniijiatt'    artery 

1'^   cai'otid 


IC 


rotii 


ir 


t  'Hows  an  ohl  aie  line  firawn  dounuards  from  th.> 
fori!  jiart  of  the  hyoid  hone,  so  as  to  cross  the 
line  of  the  carotid  artery  opposite  thr  cricoid 
■arfi'  ige.  The  posteri'.r  b(dly  can  ]„■  inadr  out  in 
Mini  necks  especially  whr'n  in  {..tion,  running 
':' .irly  parallel  with  and  just  aho\e  the  claviclf. 
Although  not  taking  quite  the  sain»>  direction,  yrt 
tho  posterior  borders  of  the  sterno-niastoid  and 
Ulterior  scalene  muscles  practically  correspond 
to  one  another. 

Vessels.  — The  common  carotid  artei'y  is  repre- 
sented by  a  line  drawn  from  the  sterno'-clavicular 
i"int  to  a  point  midway  between  the  antrle  of  the 
-iw  and  the  ninvtoid  process.  Tln'  \(  vsid  bifur- 
cates at  the  ii])per  border  of  the  thyroid  cartilage, 
"!■  iiot  inh'.  qiienfh-  ne;irly  \  an  inch  abn\e  that 
|"'iMt_.  The  omodiyoid  crosses  it  oppos.te  the 
'■ricoid  cartilage,  and  at  about  the  same  level  the 
;irt<'ry  is  crossed  1)V  the  ^Mid(lie  th\  roid  vein.  Tlx- 
hne  ,f  the  internal  jugular  vrdnis  just  external 
'othat  for  the  main  artery,  ]^.fh  the  artery  and 
■'■in  lie  under  the  anterior  border  of  the  r.terno 
niastoid.     The   superior   thvroid    artery   comes   off 


iiehiw    the    i>r(>at 


•ornii    <. 


hyoid    b(ii'.',    and 


eiirves  forwards  am!  downwarrls  to  the  nprier 
'•dge  of  the  thyroid  cartilage.  The  great  cornu  of 
♦lie  hyoKl  serves  .-.s  an  excellent  gui''"  to  the  lin- 
'-iiuil  artery,  vhich  imariablv  forms  a  loo),  abo\e 
Mie  posterior  end  of  that,  process  b(>fore  proceiMling 
•oi'wards  beiiealh  the  hyo  glossus  muscle  CFig. 
'-').  The  facial  arlrrv  is  very  tortuous,  bu:  if^ 
•  'I'lal  course  in  (he  neck  is  represented  bv  a  line 
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;<'l);ip 


drawn  from  tlio  anterior  border  of  the  niassfter 
at  tlic  lower  h(,r(ler  of  tlie  jaw  to  a  point  just 
ahove  iJie  tip  r.f  the  great  cornu,  wjiil.;  tho,  occi- 
pital f(.llo\vs  a  line  that  starts  from  the  latter 
point  and  runs  across  the  base  of  the  mastoid 
process. 


Th. 


exf.'rnal  jugular  vein  follows  a  line  dra 


wn 


from   the   anglr  ,,f   the   jaw   to   the   middle  of '  the 
cia\  iclc. 


I'ijJ.   M.      I)ia>{rniTi  showing  th 


c  surface   murkinjfs   for    rhe 


brachial  plexus,  subclavian  and  carotid  artcr 


les. 


The  subclavia 


ritot  of  Ihr   n<'!'k   (  I 


n  artery  describes  a  curve  at  the 


]g.  :j9).     (>ne  <"nd  of  th.>  curve 


<orresponds  to  Mic  st<'rno-clavicular  joint,  the  oth 
iMid  to  th.'  ce)tr.>  of  the  clavicle,  the  summit  of  the 
curve  ris:ng  to  a  point  about  •',  an  inch  above  that 


bone.      In    the    angle    bet 


W('( 
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postel'lnr    edge 


of  th(>  strrju. mast'  id   and   the  clavicle   the   ,,ul 
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may    he    faiily    indicated    Y 


lioy  l.ord.-r  df  th.'  sL. 


I.'   inidd!.'   of  the    j 


di-.iun   i..rwaids  from  this  sp(,t 
■ 'iMi.i-niastiiid    at    liirht 


rn.i-niastiiid  muscle.     A  J 


IJV 


).)S- 

i  n . ' 


as   t 


<'  ci-oss  tti 


a  Utiles     tj 


crresponds  t..   the   sup.-ificial 


'    Its    \(<uix    a.\i- 


si'cond    lin.'    d 


t'.'rxical    ner\i 


I'awn    up    across   the    muscle    to    th 


A 


hack  of  th.'  j)inna, 

I'xternal    jugular    \, 

utricular  nerw  :  and  a  third  lin 


fho  posteri..r  border  of  the  st 


>  as  to  run   parall.-l  with  the 

.'in,    corr.'sponds    to  the  great 

1.',   limning    aloii^ 


t..  th 


•'  scalp,    mat 


ks   tl 


■rno-nias|.)id  niuscl' 


pital    n(>r\e.     Th.s.-   1 
th.'   st.'i 


ic    Course    I 


if    tl 
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<pCCI- 


\  IC 


as  to  ci  1  is- 
and  th. 
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num. 
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•  •foiiiioii.   will   nidicat 
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.suprasternal,     supraclax  icu  I 


'■  f.'spi'ct  i\r|\ 
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rii.'  spinal  accessor 


i  r 


iiid 


supra 


"•del-    of    th.'    st 
'■'lit    I    inch  li.'lo 


>    n.'r\.'  ivachi's  t! 


.'rno-masioid    muscle   at   .'i    ]uj'ii 


'ic  mast. lid  pidc 
imiscle    about    th. 


I.T 


u   th.'  t  ip  of  t 
f.  '•iD.'rges    from    ben.'ath    that 

"ddl.'    of    Its    posterhu-    bord.'r,    , 

lor  ti'iangh",   and   passes  b.'m'ath   the't 
•■■•-''ii  th.'  middle  ;ind  h.w.'r  thirds.  ,,f  tl 


1.'  a  in. '11.  >v 
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f    th.'    tliyr..id    oartilau.',    and 

I  jH.int  b.'hind  th.'  sternal  end  .  J^ he  ".;'.;;.'•;. i" 
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ainl  |i(isti  rini  Imrdiis  (if  tlie  inuscli'.  'J'hr  luachiai 
pic.Mis  f.iii  III'  fell,  and  cxcii  sfiii  111  \riy  thin 
.srl)ji'cts.  Its  uppci  limits  may  lir  icprcseiitiMl 
by  a  lini;  drawn  aciciss  tlic  sidi;  ^f  the  neck  from 
a  pdiiit  about  ojjpdsite  tu  the  crieo-thyroid  space 
to  a  spot  a  littU;  external  tu  the  centie  of  the 
clavicle. 

The  «<kiii  in  tlie  sulimaxillary  region  is  lax 
and  thin,  and  is  often  found  of  coiisidei-.ihle  value 
for  making  flaps  in  jijastic  operations  about  the 
mtnith.  Tlie  ])lat.\snia  myoides  is  closely  con- 
nectetl  with  the  skin,  and  to  its  action  is  due  the 
turning  in    of    tin-    rdgrs   of    such    wounds   as   aro 


itliwart  till!  line  o 


.f  d 


ncelion  i 


if  tl 


h'  muscli' 


Tl 


!<■ 


ci'ivical    n 


le 


amount,  of  sulK'utancous  fat  in  t, 
jiitin  \arics  in  diffti'cnt  jiarts.  In  \\u-  sui»rah.\oid 
region  it  is  ai)t  to  undri'go  extiiisi\r  d..\  riopment, 
])roducing  the  diffused  lipoma  known  as  "  douhle- 


chiii. 


Til 


sKin    (i\ir    tlie 


napt; 
I  th( 


,f    tl 


le    necl 


IS    very 


dense  and  adnrrrnt,  and  these  two  circumstances 
in  addition  to  the  fiee  nerve-supply  of  the  ]»arts, 
■^(•rvc  to  explain  the  severe  j)aiii  that  (ift^'ii  acconi- 
pani<s  inf'.annnat  ion  in  this  rrgidit.  Conunon  car- 
is  \ei'v  often   met  with  l>ehind  at  the   root 


nuneli; 


>f  till!  neck,  in  tin;  '^iiddli>  line. 

When  the  ^iliTiK.     '):i*«t<»i«l  muscle  of  one  si(ie  is 


rigidly   contractrd,    rithrr    ivoMi    ] 


)aralvsis   o 


f    th( 


ippositi;  muscle  or  from  spasmodic'  conti'action, 
or  from  some  congenita!  defect,  the  condition 
known  as  w  r\-n(>ck  is  produciMl.  The  posiiion  of 
111..    •        ■     ■  -      ■--  .     -         - 

rff, 


he.id    ill     v>  r\   iiiH'k    illusti'ates    precisely    the 
if   tlie   stt'iiM-mastoid   when   in   full   acti 


The  head  is  bmt  a  litth;  forwards,  the  chin  is 
turned  towards  the  sound  side,  aiul  the  ear  on  the 
affected  side  leans  towards  the  sterno-clavicular 
joint.  In  many  cases  the  trapezius  and  Sf)lenius 
muscles  ai'e  also  affected.     Spasmodic  contraction 


if    th 


muscle    mav 


le    ou(>    to    r 


'X    irritation. 


Thus,  it  has  accompanied  inflammation  of  the  cer- 
vical glands  in   the  ixisfei-ior  trianglt>.     Svich   in- 


ilammali'in    has    ii'i'italcd    some    branchi 


if    tl 


le 


I 
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•iwral    plexus.    ;ni(i    fl,,.    st.inn  mastoid    imiscio, 
'lili"ugli  a  IS  Mii-plud  luaiiily  l.y  ihr  spinal  at'crs- 
"i.v  ii''i-\<',  rLcri\cs  u  ii.tvo  frciii  that  plexus  (vi/.. 
.luin  the  second  cr-ical).     The  course  of  the  re- 
tNx  disturbance  in  such  cases  is  therefore  not  diHi- 
'iili    to  i,,lh)\v.      It  IS  f>,  he  reiiienihered,   too,  that 
^      Mie    spinal    acc(  ssory    nerve    passes    between    the 
^     up|)er  two  or  throe   deep  cervical   Jvniph   glands 
uhic.i   may   comjirrss   it.     A   like  contraction   has 
also    been    jnoduced    by    direct    irritation    of    the 
second  cervical   nerve   in  cases  of   disease  of  the 
hrst  two  cervical  vertcbra\     Tor  the  reli.'f  of  some 
tonus  of  \yry-neck:,   the  sterno-mastoid   muscle   is 
divided  subcutan.'ously,   as   in   an   ordinary   teno'- 
tom.y  operation,  about  I  an  inch  above  its'attaeh- 
laeut  to  the  st^^rnum  and  clavieh.     Two  structures 
^tand  consuleranle  risk  of  being  wounded  in   (hi^ 
operation,    vi..,    the   exterr.a!    n.gular   vein    King 
near  the  posterior  border  of  the  muscle,  and'  tlie 
anterior  jugular  which  f.;ll.,ws  its  anteri.,r  border 
;iiiU_  passes    behind    the    muscle,    just    above    th<- 
'  /lyicle,    to    tern-inate    in    the    first-named    vein. 
With    common    care,    there   should    be    no    risk   of 
wounding  the  great  vessels  at  the  root  of  the  neck 
lur     spasmodic     wry-neck     the     spinal     accessory 
uerve    and    the    c.imnunicating    branches    of    (he 
:^Vn''i'l  .-tnd    third    eevvieal    nerves    ha-e    be,.,,   cut' 
Ihe   si,inal    accessory    nerve    is    found    at   the   an- 
I'Mor  bor;lee  of  th.'  sterno mastoid,    i    i„ch  below 
'lie  n,astoid   process 

There    i-    a    cuii-uis   e.^iuvnital    tumour,    or    ' 
auration,    sometimes   met   \\'u\ 


with    in    this   niuseli 


in  - 

<i.„  .,       I'l'   ;■' ■;    ""  '^'    ""^"    J"    mis    ,nusele    in 

l>o  n.wly  born.     It  is  usually  ascribed  to  svphilis 

Im.  .   in  nmst  cases,   is  probably  dvr  to  .sume  tear^ 

•ng^of^the    .uu.scle    hbres    during    the    p,-ocess    of 

<'«'rvi<'sil     l-isriM.     To    ih 

'iK  li    l»,nds    Ingrfhrf    tile    mus( 

ikI.  glands_  of    the    n.H'k    the 
ascia    is    giv.'ji.       It    c.iisists 

n.e    muscles,    vessels,    and    nerves.     These   .sh.-aths 
"■    iimfed     f.,ge(h<.,.     J,,     such    a    manner    as     (,, 


ConUecilNe       j,SSUO 
les,     \ess,.|s,     ner\rs. 

name    of    cei\ieal 
of    the    sheaths    of 


ITJ 
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;illiF\\  t'i't'  iiiii\<iii<iits  4it"  tile  (i'-M|ilia^us,  laiNiix, 
and  I  laclu'a,  ami  ><'l  tu  ui\  •  a.  fn  mm -^s  and 
solidity  .su  that  tlir  ii«-fk  iiia.\  Ijo  ni(i\«(i  as  a 
\sli()I«'.  Bi'sidt's  stixinu,  as  a  iindiuiii  for  Itindiiig 
tin-  \aiioiis  st  riict  ui»s  of  the  nrck  totf(tli«'r,  thr 
i-rr\  leal  fascia  forms  tli"  suiiport  iiiy  tissue  in 
whivli  the  r.\t.iisi\«'  l\nii»liatic  s\st<-m  of  ilic  n<'fk 
is  rnitifdd.'d  and  conxrved  lowaids  tin-  loot  of 
the   neck. 

The  deep  cervical  fascia  may  lie  di\idcd  into 
('/)  the  supeiTicial  layei',  and  (h)  the  deeper  pio- 
cesses    (si  I     Fij;.     10). 

(a)  The  superficial  layer  forms  a  complete  in- 
vestment for  the  neck,  and  comis  in  all  the  cer 
\ical  structures,  except  the  platysma  and  some 
superlicial  veins  and  ner\es,  witli  the  complete- 
ness of  a  ])erfectly  fitting  cia\at.  It  commences 
as  a  thin  la,\<'r  hehind  a'  the  spinous  proeess<'S  of 
the  \'rtelir;e,  and,  liavinjz;  invested  the  trapezius 
musci",  staits.  at  the  anterior  iiorder  of  that 
muscle,  as  a  sint^di'  la.\er,  to  <ross  tlu'  post4'ri(tr 
trian,u;ie.  Arrixint;  at  the  jtosteiii  ir  holder  of  the 
sterno-mastoi.l  muscle,  it  splits  to  enclose  that 
structure,  ai'pearinu  again  as  a  single  layer  at  the 
an(<'rior  Ixirdei'  of  the  muscle,  fi'om  whence  it 
passes  to  the  middle  line  of  the  neck  (o  join  the 
fascia  of  th<'  opposite  si(ie.  entii'ely  cAcring  in, 
on   its  way,   the  anteiioi'  tiianule.     The  ])art  fh.it 

occupies    the    posteiior    tlMaugle    is    loose    aild    o|ten 

in  (extiire,  and  is  continuous  with  the  connecti\e 
I  issue  of  that  t  rianule.  ( )\er  the  anteiioi'  t  i  iatigle 
(he  fascia,  is  attached  alioNf  to  the  hord^-r  of  lh«« 
!ow<r  .i.;w.  heliind  that  lioiie  it  passes  o\er  the 
parotid  gland  to  the  /\goma.  forming  the  jiai'otid 
f.-'scia.  wliile  a  (le<'per  layer  jiasses  Ix'neath  tlie 
gland  (h<'tween  it  and  its  sutunaxilla  ry  colhague). 
to  he  attached  to  jioints  at  the  liase  of  the  skull. 
it  is  from  this  deeper  jiart  that  the  stylo-ma.xil- 
laiy  ligament  is  de\eliiped.  In  front,  the  fascia 
is  attached  to  the  hvoid  hone,  and  just  helow  the 
lh>foid  l)od\  it  (Ii\  ides  into  two  , avers  again,  one 
to  he  attached  III  (he  front   nf  (he  '-(einuni  and  (]i< 
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'I'   I     (ill  i|.'    ((;i( 


h.'  hack.      lii.th  (if  )h.-.'  1 


f  th.'  (I.|.r.'ss..rs  <,f  thr  li.vi.id  l„,r 


tur.ti   tfieiti  a    littl 


l\»'IS   lir    ill    fl-iillt 

ic,  and  th<'V  form 


■  iffialh-    ;is    t 


•  •  spacr  (which  .xt.  nds  so  far 
"    .iM'hisc    th<'    st.rnal    h.-ad    nf    the 


■'•■'•'I"  mast, lid),  th<.  wid,.st  part  nf  which  is  hrl 


\wii''h    m.T, 


nU 


c'lcivspnnds    111    width    In    til 


'ii. 
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(A>Thc  deeper  processes.  — (1 )  From  tlip.  Ruper- 
fifi;il  layer  a  jnocfss  cniiirs  off  near  the  aiit<n'ior 
l)orcli;r  of  the  stt'riKJ-inastoid  musch^,  which,  pass- 
ing beneath  the  depressors  of  the  '  youl  bune,  in- 
vests the  thyroid  l)ody  and  front  of  the  tracliea, 
and  passes  down,  in  front  of  that  tube  and  of  the 
large  vessels,  to  tin-  fibrous  layer  of  the  peri- 
cardium. (2)  The  prexcrtiliral  faseia  is  a  layer 
that  descends  or.  the  prt'vertel»ral  musclos  behind 
the  j)harynx  ,'ind  gullet.  It  is  attached  alxive 
to  the  liase  of  the  skull,  and,  behiw,  descends  into 
the  thorax,  behind  tin*  cesophngus.  Laterally,  it 
joins  the  cai'otid  sheath,  and  is  then  prolonged 
outwards  and  downwjirds  ov(M'  the  scalene  muscles, 
the  biachiiil  jdexus,  and  subclavian  vessels.  It 
follows  these  vessels  l)eneath  the  clavicle,  where 
it  forms  the  axillary  sheath  and  becomes  con- 
nected with  the  under  surface  of  the  costo-cora- 
coid  membrane.  i'A)  The  sheath  of  the  carotid 
artery  and  its  accompanying  vein  and  ner\'e  is 
colli  inuous  with  the  ))rcvcrt<'bral  ;ind  i)retraeh<'al 
l;i.\(  IS  and  with  the  sheath  of  the  st-ei'uo-mastoid 
(Vi'/.  I").  The  carotid  sheath  drsc(>nds  with  th<* 
pre!  I'aclwal  lax^r,  to  <'nd  in  th<'  sheath  of  the 
aoria  and  jn'ricardium.  If<'nei\  in  a  sense,  the 
li<'ai't  and  prric  ardiiim  aie  supported  from  th<' 
neck;  wlnn  i\\o  ]\f:i(\  is  Ihidwit  back  th<'  carotid 
f heaths  become  tt>nsc  and  tli(^  thoracic  siruefures 
are  lift^ed  upwards. 

In  many  cases  a  cervical  abscess  has  burst  into 
the  gullet, _  or  trach(\T,  and  ev(>n  info  the  pleura. 
In  some  instances  the  great  vessels  have  lieen 
opened  u]"*.  fn  one  remaikable  case  rejiorted  by 
^Ir.  Savory  (}f(il.-('}ni\  Trtni.^.,  iss]),  not  onlv 
wan  a  considerable  portion  of  tin*  common  carotid 
artery  destroyed  by  the  abscess,  but  also  n  still 
larger  ])(^i'tion  of  the  internal  jugular  \ein  and  a 
large  part  of  the  vag-is  n(>r\e.  This,  and  like 
e\a  inpN's  of  t  he  dr-f  nict  i\  e  act  i mi  of  sdiiic  cerv  ica  I 
abscesses,  flejnuid,  »io  doubt,  upun  fli,'  un.xieldirm 
character  of  the  cemieal  fascia,  which  hems  in 
thi;    pus  on   all   sides,   .and   drives   it  to   resort  to 
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li'-sprrat.'  nirasurc'S  to  cftV'ct  an  escape.  "  It  ia 
jintfu-orthy,"  remarks  Mr.  Jacohson,  '■  tliat  coin- 
mumeations  Ix-twcfii  alisccsses  and  (hop  vessels 
ha\e  usually  takrri  place  beneath  t\V(»  of  the 
strongest  fasciae  in  the  hodv,  the  dcrp  ecivu'al 
tasna  and  the  fascia  lata  "  (Hiltiur.s  -  l{rst  and 
i'am     ;. 

The  ii|M'\  ol  llir  liiii;;  cxtrnd.s 
neck,  and  riMchcs  a  jxiint  from  ]  l(, 
ahove  the  inner  half  of  the  clavicle. 
between  the  st(M-nal  and  clavicular  heads  of  the 
sterno-mastoid  and  1,^  inches  ahove  the  clavi<'le 
will,  m  tile  majority  of  adults,  mark  th.'  hi<,diest 
P<'int  of  th-  a))e.\  and  the  jmsition  (.f  the  lu'ck  ..f 
the  hrst  ril).  It  lies  behind  the  clavicde.  anterior 
scalene  muscle,  and  subclavian  vfss.ds.  Tlie  ri^iit 
huiff  commonly  extends  higher  up  tlian  the  left. 

The  pleura  has  Ijcen  oi)ened  in  cartdess  ojjera- 
fions  on  the  subclavian  art.'ry,  and  has  ais..  been 
torn  in  drag^Mng  deep-seated  tumours  from  the 
l';is.>  of  the  neck.  The  pleura  and  hm^'  have  ben 
wounded  in  stabs  of  the  n.ck  and  bv  fratr,neiits 
"f  bone  m  seveic  fractuns  of  thr  clavicl.\  ( 'pr- 
Mcal  abscesses  luue  opened  into  IIk;  j.leura,  and, 
■ij.art  fi-oMi  this,  plmrisy  has  followrd  inflamma' 
tiou  of  the  cellular  tissue  at  the  root  of  the  lu^ck 
.^ihsoN's  fr,s-r/\,,  which  is  attach.', I  aln,,^'  fh.^  inn^r 
horder  of  the  first  rib,  strengthens  {he  pleura  over 
!ne  apex  of  the  lung. 

<'«>i-vi«-iil      i-ilis.  -     These    structures    liave    led 
lo  many  errors  in   diagnosis,  have  U-m  mistaken 
lor  exostosrs.   and   uhr,v  Ih.'  subclavian   arterv   is 
earned  over  th(>m.  which  is  usually  the  case  (Fig. 
11),  hav.'  l.'d  to  th.'  diagnosis  of  aneuinsm      Th.'V 
are  met   with  at  all   ages  and   i„   both 'sexes,   and 
represent   the   cervical    ribs   of    lower   vertebrat.-s 
In  inost  ca.ses  onr  such  rib  is  found  on  eith.r  si(i<. 
of   th..  s.'venfh   (vrMcal    xrrtebia:   som,. times   it    is 
moyai.li-,  sometimes  it  is  ankvh.sed  to  (he  vertebra 
"'d  ifs  transverse  proc.ss.     A  rudimrrd   is  nlwavs 
I'lTs.Mif    in   the  f(r-lus.     Tf    mav  br  vcrv  sluirt    an(l 
represented   only   by    a   head,    iirek,    and    tuln'rcle 
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Such  foinis  hav.'  lircn  niistakfn  fur  pxostosps. 
It_  may  hi'  l(.jij^%  and  may  then  cud  free,  or  bo 
joined  to  thr  first  iih  uv  tlx-  fir.st  costal  cartilagn 
by  lig;an.Mit,  or  cxni  by  caitilagf^.  In  such  iii- 
stancTs  tbc  siib<!a\  iaii  artei'y  passes  lAcr  the 
cervical   rib,    iis   i)ulsati<.iis  being   wry   distinctly 
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Fi>*.  41.  — ShowintJ  lilt;  reliitioiiship  of  the  siibcluvisin  artery 
iiiid  briu-lii;il  plexus  to  :>  cervical  rib. 

seen  a, 1(1  frl(.  Tn  thr  hmuvr  fnrm  ,,f  crrvieal  ribs 
the  scalenus  anticus  and  thi«  sealmus  niedins 
may  bo  attaelnMl.  ()eeasi..nall v  snbp'cts  .d'  this 
anumaly  -•ninplain  ..f  ininil)ncss  .dung  th."  ulnar 
sid."  of  tlh'  aim  and  hand,  nr  .d'  partial  paralysis 
"/  ""•  iiMi-'Irs  of  thr  hand.  Thr.^.>  svm  pt  onis  "a  iv 
due   to    tia.lioii   .111    ih,.   firsi    d,,,sal    iirrve   at  the 
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i:;:int     whrrr     it     (•r.-ssrs    al.nw    thr    (vr\  ical     rii) 

<  lli"i;lm,n).      (>■,,     KjiT.    11.^     (••■rvical    lil.s   uith 

;iss.<ciakHi     piTssur-     s\  mptenis     mav     !„■     tiacd 

hn.ujrh   sr\vral    irrnrynilnns   nf    th./sani..    fainilv 

(  llK'odoiv      I  !i(,iiips.,i)).       In     tllili     Mill). ■els    tlx'     I'il) 

<-;ni   hr  sryn   as  a   (listirut   pn.jrct  i.,n   in    tlir   n.>ck. 

Ml'.  \\.,(,d-.l..ncs  has  pointed  out  that  th.'  -r..(.v.' 
"","•'  ''!'l"''-  ,^>'rfa;T  .,f  t!u.  lir.,  ,ih  is  ,(,.u])i<<l 
n-t  ,v  thy  si,l)clavian  ai1<-r,v,  hut  hv  thr  h.wrst 
'lurik  of  thr  In-arhial  plexus  fornird  hv  thr  .iirhth 
•••••■VK.a  and  first  dorsal  nrrv.s.  Hr  has  also 
shown  that  thr  ,trro,,^v  i^  <l,..p.,.t,  and  thr  prrs- 
surr  hrhv.vn  th<'  nrrv..  trunk  and  rih  thrrrf-nv 
uMvatrsf.  ,n  tho-<'  rasrs  wIh^v  a  .'onsidrrahl,.  ,.art 
"}  th..  srrond  dorsal  nrrvr  ,.nt<.rs  into  thr  fnnna- 
hon   ,,f  thr   Inwrst  trunk  of  thr  hrarhial    plexus 

<iil    ilnoa,    aiMl    XVO...MK    ol     fh,.    nvvk.- 
Ih,    skin  of  thr  nrrk  is  sr.  riastir  and  n,ol,ih>  that 
It     s    ivaduy    thrown    into    folds    whrn    a    knifr. 
;.nd  rspecially  a  hlunt  knifr,    is  drawn   arr.Ks     it' 
Ihus   m  casrs  of  rut  thn^at   s.'Vrral    di.tinrt  .kin" 
-uts  may  hr  found  that  wrrr  all  producvd    ,v  o   o 

•;;;'•;;;.. t  r.f  thr  kn, fr      Thr  wouml  in  rut  tlu-oa  , 
V."     'H'^'Y''^    'V    ll"|"Huda],    most    frrqurnth- 
'-i\ohrs     hr   thyro-hyoid    ninnhranr,    n,.xt      ,,    frr 
;|.|;;nry      iH^    traehra     an.l    thru    thr    thyroid    .. 

1.   If  thr   wound   hr  above  the   hyoid    bone   thr 

omvinp:    parts    nm^      1„.    cud:    Antrrior    ?upu    ir 
w-in:    antrrior    hrllv    of    digastric  •    nuln  hvn  ,1 

rtTrv'sV'?  \T''"\  •'"■^7->- =  »V'^^"^^'^"^  of  Ihr  facia 
irtorv       thr    hyp,,ffl,,ssal     and    f,nisfatorv    nrrvrs  • 
ho   submaxillary   ^dan.l.       Thr    suhstanrr     ,       h,: 
'.n^n.r   may   hr   rut.    and    thr    fh.nr   of     hr   nou  h 

't  Uir  ton^ur  arr  dividrd  thr  orpan   is  ai)t   t<,  f-.ll 
''nc4cupo,MhrIarvnxandpnKhf:.suV:c'a^^^ 

-.    It  thr  wound  h,.  across  the  thyro^hvoid  space 
'    •'      "li"w,,,u    ,„av    h,.    thr    p.nfs    <.ut  :     Auirylny 
'Mgnar     v.u^  ■.     strrno  hyoid.     thyn,  hvoid.     ,,   ,< 
i'3oi(l    muscles;    lh,vro-}iyoid    mrn.hranr;    inferior 
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tliyii'id  riitt'fy  :  and  if  iirar  tlii'  lipoid  l)(iii(>  tho 
trunk  of  the  lingual  artciy  may  be  cut.  Tho 
])haryn\-  wnuld  Iio  r)pened  in  a  di'op  wound,  and 
the  o[)i,alnitis  divided  nrar  its  base.  Division  of 
the  epiglottis  in  wounds  in  this  situation  is  always 
a  serious  complication. 

I'  If  tlio  wound  inv()l\e  the  trachea  iho  follow- 
ing may  lie  the  parts  cut:  Aiif fiidi-  jugular 
vein:  storno-hyoid,  sterno-thyroid,  ami  (omohyoid 
luuscJos  ;  ])ai't,  of  stoi'no-mastoid  :  thyroid  gland; 
supeiiov  and  inforior  Uiyi'oid  aricrii's;  su[)ei'ior, 
middle,  and  inferior  tliyi'oid  \rius;  recurrent 
larvngeal    Tinr/es   and   the   gullet. 

In  'rounds  of  the  neek  the  trreat  V(^ssels  often 
escape  in  a  niai-vellous  Tiiaiiiiir.  Thiw  are  pro- 
tected in  part  Ity  the  dr])th  at  which  they  are 
situated,  and  in  part  l)y  their  great  mobility, 
lying  as  they  do  in  an  atmosi)her(!  (if  hmse  con- 
nective tissue.  T)ieffenbach  ri-lates  a  case  of  rut 
throat  in  which  both  gullrt  and  trachea  were 
divided  without  any  damage  to  the  great  vessels. 
Tn  cut  throat  the  vessels  are  greatly  protected 
})v  the  projecting  thyi'oid  cartilage  above  and  by 
the  conti'acting  of  the  sterno-mastoid  muscles 
Ixdow.  Deep  gashes  madi^  across  the  ci'ico-thy- 
roid  space,  or  thi'ough  the  up]M'r  part  of  the 
trachea,  reach  the  great  vessels  ninic  easily  than 
would  wounds  made  with  e'jual  fnice  in  any  other 
pai't   of    the    neck. 

Tn  some  (Mses  (jf  gniislxif  uiMiiid  the  vessels 
seem  to  have  been  actually  ])ushed  aside,  and  to 
ha\(^  owed  their  safety  to  tht>ir  Tiinbilitv.  Thus, 
in  a  case  reported  ])y  T.nnqjmnre.  the  bullet  passed 
entirely  throuuh  the  neck  from  nne  sid(>  to  the 
other.  _  It  passed  ihr(-iuch  the  gullet,  damagefl  the 
posterior  pait  of  the  hn-ynx,  but  left  tti.;  great 
\(^ssels  intact.  In  another  recm'ded  (\'ise  ;\  boy 
fell  upon  the  i^oinf  i,f  ;!  w.ilking  sti<k.  Th(^  end 
of  the  stick  ])asse(l  entirely-  thiiMit,d)  tjie  neck 
from  si<l(^  to  side,  entej'ing  in  fioiit  nf  one  sterno- 
ninstoid    nniscle    and    einertrinc:   throutrh   the   sub- 
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fitanco  ot  llie  <,).p,,.sif,3  .,11,..  U,  pr..l.al.Iv  passed 
I'-tw.MMi  t  I.-  pharynx  an<l  tlio  spine,  the  hov, 
\vlio  Irh  the  h.;si)ital  well  in  eighteen  davs,  owed 
Ills  salrty  to  the  laxity  of  the  cervical  connective 
tissue  and  to  the  ni.^bility  of  the  main  structmvs 
in  the  neck  J  he  structures  of  the  neck  are  fixed 
laxly  t(.  allow  movements  of  the  larvnx  and 
tongue. 

In  conn.'xion  with  the  sul.jcct  <.f  wminds  ..f  the 
n.ck.  It  nmst  lie  ivi,„,,nhered  that  th.>  ni,.st  iin- 
pnrtant  part  of  the  s])inal  crd  can  be  reached 
fn.ni  helund.  thr.mgh  the  gap  between  the  atlas 
and  axis  Jn  this  situation  the  cord  has  be,>n 
divided  liy  one  stab  of  a  knife,  the  instrument 
•ntering  between  the  two  bones.  Langier  gives 
some  ingenious  cases  of  infanticide  where  the 
lethal  weapon  was  merelv  a  long  needle  The 
needle  was  introduced  into  the  spinal  canal  be- 
tween the  atlas  and  the  axis,  and  the  cord  readilv 
cut  across. 

The  liH»i<|    |»oii<>  may  be  broken  bv  direct  vio- 
lence,  as  from  blows,  or  in  the  act  of  throttling 
t  is  sometimes  f..und   br-ken   in  those  who  have 
1hv„   harigrd.     The  fractuiv  may  involve  fh<.  bodv 
'.'f    '.be    i„,ne.    but    Ml, .IV    usuallv    the  giv;ifer    eorjiii 
IS    tound    brnkeii    ,,ff.       In    the    .v.//'    ynrl-     M,.Ji,u,I 
h,rnnl   riSSL>)    is    puIiHsIkmI   the    iv]iort  of   (he   casr 
"t  a  man  who  felt  something  snap  under  his  chin 
while  yawning.     On   examinati.,n   the  hv.,id   b,,ne 
was   found    to   be    fracture. I.     The    bone'  was    also 
found    broken    in    a    patient    who   thr.jw   her   head 
violently    back  war. Is    t,,    save    herself    from     fall- 
inir   (Kamilt.Mi).      The    fraettire   is  associat.Ml   with 
trreat  diflieulty  and   pain   in  sjieaking.   in  moving 
the  tongue,  m  opening  the  m.nith,  and  in  swallow- 
,„g     sympt.mis    that    may    ),e    re.xlilv    understood 
A    hursa   lies   between    the   thyro-hvoid   membrane 
and   the  post.M-ior   surface  of  the  hyoid   bone      It 
may.  when  enlarged,  form  one  of  tlieVvstic  tumours 
of  1  ht^  neck. 

l-:ir.>n\    and    fi-:H-|ir:i.     The    position    of  the 
■irynx   m   th,.  nrck    "     '    " 
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-'I'liill     Hk'    crici.id    caitilauf    i'<';icli(s    j<i    thr    Idun 
pai-t    (.f    tlif    sixlli    (■(■i\ical    \crtrl(i'a.      in    a    child 
of    tlii'iT    niiintlis    It     rtaclirs    tlir    lnwi'i-    lidrder    of 
till"    fourth   cnxical,    and    in   a   child   of  six  years 
thi'  lower  hoi'diT  of  liic  fifth  \ntfhia.     At  pubcrt.\ 
it  attains  the  adult  ))osition.     Tlic   upper  end  of 
the  epiglottis   in   the  adult  is  opposite  the  lower 
l)order   of   tlie   third  cervical    veitel)ra.      With  the 
laryngoscope    the    following    parts    may    l»e    made 
out    (  l-'ig.    }l')  :   Till'  hase  of   t!ie  tongu*'  a  iid  glosso- 
•  pigjottie    ligaments;     the    superior     aiieitui'c    of 
tile    larynx,     presenting     in     fjdnt    the    epiglottis, 
at    the    sides    tlw    ar\  teiio-rpig],  ,it  id.an    folds    (in 
which   aiv    two    round. (I    emitiences   corre'spondinu- 
to  the  "oinicula  and  cuneifoim  rai'tilagesK  and  at 
the     hack     the     ar\t<'noid    commissure    of     mucous 
m*'mhrane.      Deeply  down  can  he  sreii  tlic  true  an<i 
false    ,()cal  cords,   the  ventricle,   the  anterior   wall 
of    the    larynx,    a    litth'    of    the   cricoid    cartilage, 
and    nioi'e    or    |es,s    of    the    anterior    wall    of    the 
trachea.    _   If    liie    glottis    ]»■     very    fully    dilate. I 
the    opi'iiings   of    the    two   liroiichi    may    he    dimly 
Seen. 

'I'll.'  th\roid  and  crir.,id  cartilages  and  the 
greater  part  of  the  arvtenoid  are  in  structure 
hyaline,  as  are  the  costal  cartilages.  Like  the 
last-named,  they  ar(>  liable  to  become  nioi-e  or  less 
ossified  ns  life  advances.  Ossification  commences 
in  the  thyroid  and  cricoid  cartilag.s  at  about 
the  ag.'  of  20.  and  in  ei*h(M-  carti!ag(>  the  process 
coiniuences  in  tli.'  \icinit\  of  tli.'  crico-thvroid 
joint.  The  arytenoid  ossifies  later.  Ossification 
f>f  the  laryngeal  cartilagi-s  is  more  marked  in 
males  than  in  females.  The  larucr  cartilages  are 
liable  to  b(>  fractured  by  violence,  as  by  l)lows, 
thi-otflintr,  r\i\  The  th\i-oid  is  the  one  most  fre- 
quently broken,  and  usually  in  the  median  line. 
The  posterior  superior  anirh^  of  the  th\roid  car- 
tilagt>  marks  the  position  ,,f  the  ))vriform  fossa, 
a  wid(<  rec(^ss,  above  and  external  to  the  aryteno- 
«'pigl-Mi<-  folds  /FiL'.  \-2).  Foreign  bodies  inav 
iie   arretted    m    this    fossa. 
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111-'  rima  «:lottidis  i^  ili,.  ;i|nirinv  iHawr.ii  (li.« 
liihj  v.K-.i!  .•.,(•. Is  and  ih..  VM,.;,1  |,r,.c<..S!s<'s  -.f  tl,,^ 
;iiyton..i,|.  tn  which  th.-  v^.n^  .mv  atfachrd  |„,s- 
t.-i'iorly.  I'h.-  cords  aiv  duiil.jc  th,'  himth  of  (lie 
l.rucesscs,  and  aiv  of  a  -tw  huff  c-.hMir,  <.\viiM' 
1"  the  (•  astic  tissue,  of  uhicli  Ihrv  aiv  maiidy 
oiuposed,  heing  aiii-aivnt  hmcalh  the  stratilicd 
pdhrhmii.  Tho  rima  is  tlie  nan., west  part  of 
■  intciior  of  tho  lar.viix,  and  it  is  well  to  he 
iliar   with   Its  projx.rtions  in   reference  to  t'.ie 
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I  i:;.  42.-rpper  apcrliirc  of  llie  larynx  m  the  open  (  M   and 
shur  ( i>i  positions. 

o     1  ,1;/'''',  ';.';''~';''°''''^'''''''''    '■'■i'""'l:    f.   laU.-    v..<'al 

t-fl.'i  <>t  tliyroi,lrartil:.i.'e:  I.  tii.ut  ^r,.,,,,  i„,ni  ,,|'  liyei'l. 

yiiance  ,,f  foreiu-n  hodies  and  the  introduction 
■f  instruiMents.      In  the  adult  male  the  rima   mea- 

"■'•s  n;-arly  1  inch  (l>:i  mm.)  from  hef,,re  }>;.ek- 
•^■ii-ds:  from  side  to  >id,..  at  its  wi.lest  part  it 
neasuivs  ahout  one-third  <,f  the  length  •  thiv  di ,. 
'Mter  may  he  mcn-ased  to  one-half  (,f  the  le.r.th 
"  ;'x|i-';/'ie  dilatation.  In  the  female  and  in  t~lic 
•la  .'  h,  tore  puherty  the  ant.M  o-posteri..r  diameter 
"'.""•   I'    "i"i-      Illy  nma   is  widely  opmed    dui 

' '  U    inS!!;  !•;;  i  li  in.    iixiini.     t.,    fj,..    ...,*;.         _   p    j1 ■    _ 

^'"ii"i'l'''is   i-osticus,    uhil..   lla'^'vocaV  eo'rds'ar'i)" 
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approxiinalt'd  in  speech  uiulir  tlie  innueiice'  <•£  tlu; 
ei'ieo  ai-.\  Lerididi'iis    ]al<ia  lis. 

The  mucous  membrane  ^^i  the  lar\ii\  \arits 
ill  tliickness  in  dil'fer<Mit  i)arts,  and  in  the  amount 
(if  its  suljinucuii.s  tissut*.  The  nicnihiane  is  thick- 
est, and  the  subniuctnis  tissue  most  abundant,  in 
the  following  parts,  taken  in  order  of  degree  : 
The  ai ytenu-epiglotlidean  fokls,  the  niuc.ius  mem- 
brane of  the  \entricle,  the  false  cords,  and  the 
laryngial  aspect  of  the  epiglottis.  These  are  the 
parts  thai  become  most  congested  and  swollen  in 
acut-c  larvngitis;  and  the  serious  condition  known 
as  (edema  of  the  glottis  depends  mainly  upon 
effusion  into  the  lax  sul)mu(,'ous  tissue  in  the 
<iryteno-epiglottidean  f()lds.  The  lax  cf>ndition  of 
the  mucous  membrane  of  the  aryteno-epiglottide-an 
folds  allows  fre(!  movements  of  the  ai-\trnoid 
cartilages  and  comi)h'te  closure  of  the  ui)per 
ap<'rturo  of  the  laiynx  CFig.  -12),  Tin?  Jinicous 
membrane  is  firndy  bound  to  the  true  vocal  cords 
and  covered  by  stratified  epithelium,  while  the 
re.^t  of  the  larynx  is  lined,  like  the  trache'a,  with 
ciliated  ejiithelium.  Owing  to  the  nature  of  its 
(o\fi-ing  and  e\po>ure  to  friction,  the  ti'ue  \(H'al 
lord  is  not  an  uni'oiiimon  xii,'  (,f  cjiit hi'linma. 
The  afte'ction  known  as  "  eh  rij  huki  n  .<  snri  thrixit'^ 
has  an  interesting  anatomical  basis.  'I'lic  mucous 
membrane  of  the  larynx  is  well  jjrovided  with 
mucous  glands,  whose  function  it  is  to  keep  moist 
the  ])arts  concerned  in  ])honation.  When  an  in- 
dj\  idual  speaks  aloud  for  a  long  time  the  lining 
<if  th(,'  laryn.x  tends  t>)  become  dry,  on  account 
of  the  large  amount  of  cold  aii'  that  is  drawn 
in  directly  thrctugh  lln'  niouili.  To  keej)  these 
parts  moist  tlu^  mucous  glands  liave  to  exhibit 
iiu-reased  energy,  and  in  those  who  sjj.  ak  much 
in  i)ublic  the  glands  may  in  time  become  so  over- 
worked as  to  in  Ha  me.  It  is  the  inflanmiation 
of  these  glands  that  constitutes  the  ])resent  affec- 
tion. The  glands  are  not  dist)'ibuted  equally  cvi  r 
all  parts  of  tlie  ]ar.\n\,  but  are  most  numorous 
in  the  nieinbrane  covering  tie'  arytenoid  cartilages 
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•ir.d   pjirls   imiii.'.liat.  ly    alxuit    thnii,    tin;   base   of 
ilK-  i"i)i<,'l()ttis,   ami   th.'    iiit.ii,,!'  of   ill,'   \.'iitiicl(' 
It   IS    111    Ihr.s.-    j.ails.    ihrivtV'iv,    that    tiir   chaiig.-s 
iM    chn.nic    glandular    laryngitis,    .,r    clvsnlionia 
•l-'ricoruiii,  ai-r  must   iii.nkftl. 

Excision  of  the  larynx.      Tii,,  entire  larviix  lias 

•■"    irmo\,.,l    tor   (■ar(ninjnat<ais   tlisras.-.    l.nt   tli." 

p.ralK-       althoimh    jH-t    iiiiiiiediat^-lv    fatal,    lias 

iM't_  Ix'c.i    f..ll..\\v(!    l.v    vrry    sat  i>fa.'inrv    results 

ir   IS  rriiK.yed  through  an   incisi.,,!   m  the  middlo 
[IK-.     Ill   this   incision   ar.;   di\i,|r,l   th,;   phitvsnia, 

Ml.'    tas(;ia,    and    th.'    ant.'rior   jugular    vein/    Th.- 
.irynx   is  scparat*.!   i'loui   it^  .onii.xi,  uis,   the  fol- 

^■■uing  structures  hnng   divided:    stern. p-thvroid 
■Mo-hyoid,  stylo-pliaryngrus,  l)alato  j.harvngeus! 
'"'    |nt.r!.,r    eonstri.tor    muscles,    th.-    hirviigeal 
i'liicii.'s    ut    the    sup-'rior    and    inferior    tjivroid 
"'■nrs,    superior   and   inferior    laryngeal    m'rv.'s, 

■''■"■••piglotticandglosso-cpiglottic  ligain.'iits     Th.- 

i'-''"'^  'r  'l!;''i.  "■''•";''^1''^1  ^■'•""1  <lie  trach.'a,  and  is 
.liss.^cted  off  tn.m  h.;I..w  up.  In  s.'i.arating  the 
-  1  l.'t  and  pharynx  th^re  is  great  risk  of  "  hutt.,n- 

■'/."^'       the    iorniM-    tul.e.     (Irowths   and    f.avign 
.-di.'s   may   he    re, now, I    fneii    the    larvnx    l.v    th.' 

p-'i-ation  ofthyrotomy:  tli,.  tvvo.ihe  ,.f'th,'  thyroi.l 
"■'^  separat.'d   aheig   il,,.   mid. 11,'    lin.'   an.l    ],ulled 

"■nl     thus  exp,isiiig  the   inti^n.^-   of   (he   larvnx 

•n   sul.j.'cts  over    l,",  y.-ars  ,,f  ag,-  th,'  .'artilag,'-  h,- 

■;;'nos  (,ss,fi,.d  ,,1  the  middle  lin...  an.l  will  r.'f.uire 

Mvision  hy  a  hn.'  saw.     It  sh.uild  hr.  rememh.'n-d 

•It  the  v.:.cal  crds  are  attach.'d  on  each  sid.'  ..f 

•  yn'dian  ine  n.ar  the  mi.l-p,,int  .,f  the  anteri,.r 
",;,  of  the  thyr.ud  cartilage,  while  just  ah.,v.' 
,  "m  are  fixed  tiie  false  v.^cal  cords  and  stalk  of 
'!'■  epiglottis. 

Th,^  lymphatic  v.'ss.'ls  ..f  the  upper  half  ,,f  the 

i>nx   tolh.w   tlu'  sup,'rior   laryng.'al   vess.-ls  and 

'  i^s  to  the  iipp,.r  .l,',.n  crvical  glands.     A  sma'^ 

'iphatic  gland,    thr    fir.st  to  become  the  seat    ,,f 

-n.lary    eaneerous    d,.p<.sit.    is    sitnat.'d    h,'low 

horn     of     Min     hvoir]     -n     f]<.o.     fl-.-.v.'.  K.  ..M _- 

■""    ^'•''--     "•    I''    l!'~).      Ti,e    l>'mphati('r.,f"th.^ 


isl 


I'ln;  iii:ai)  aMj  mxk 


'Chap. 


l-i\\cr  li.ilt"  lit"  till'  liir\ri\  accoiiipariv  the  iiiftiinr 
tiixnad  Msscls  and  pass  tliiuugli  Iwnpli  glaiiilb 
1)>    the   side   of    llif    1 1  achca. 

I  racheotom y     and     larynjrotomy.— Tlif    tiaflua 

is  aliMiit  1',  iriclii  s  in  liiiK'l'.  i>".<^'  t'niin  -l  to 
I  inch  in  its  cxtnnic  widtli.  It  is  surroviiidtd 
\>y  an  atni«is|»!ifrt'  of  vriy  lax  connt'ctivf  tissur, 
which  allows  a  C()nsidi'i'al)l('  drgn-t-  of  mobility  to 
the  tube.  The  inohility  of  the  trachea  is  greater 
in  children  tlian  in  adults,  and  adds  much  to  the 
ditliculties  of  tracheotomy.  In  this  procedure  the 
w  indpi))!'  is  opened  in  the  middle  line  b\  cutting 
two  or  three  of  its  rings  abo\e,  below,  or  through 
the  isthmus  of  the  tli\  roid  gland.  Since  the 
trachea,  as  it  defend-,  lies  farther  f'luni  the  sur- 
face, and  collies  in  relation  with  more  and  more 
important  slructui-es.  it  is  obvious  that,  other 
things  biing  e(pial.  the  higher  in  the  neck  tlie 
operation  can  lie  done  the  better.  1  he  length  of 
trachea  in  the  neck  is  not  so  considerable  a*^ 
might  at  tiist  appear,  and,  accortling  to  Holden, 
Hot  more  than  stmie  seven  or  eight  of  tin'  tracheal 
rings  (which  number  sixteen  to  twenty  in  all)  are 
usually  t'>  be  found  abo\e  the  sternum.  The  dis 
lance  b"lween  the  cricoid  cartilage  and  the  sternal 
notch  \aries  gieatl\.  and  depends  upon  the  length 
of  the  neck,  the  age  of  the  patient,  and  the  posi- 
tion of  the  head.  If  •!  inches  of  ti'acliea  are  ex- 
posed abo\i-  the  sfenium  when  the  head  rests  easily 
ujton  the  spine,  then  in  full  extension  of  tht>.  head 
some  -J  of  an  iiu-h  moi(^  of  the  windjiipe  will,  as 
it  wei'e,  be  drawn  up  into  the  neck.  According 
to  Tillaux.  the  avei'age  full  distance  Itetween  the 
cricoid  cartilage  and  the  sternum  is,  in  the  adult, 
al)out  24  inches  (7  cm.).  The  full  distance  in  a 
child  lietweeii  :;  and  '■>  ><'ars  is  about  1',  inches 
(1  cm.),  in  a  child  In'tween  (i  and  7  .\car.s 
about  2  inches  (3  cm.),  and  in  children  between 
s  and  10  xcars  about  2]  inches  (fl  cm.).  As 
ma\  be  imagined,  the  dimensions  of  the  trachea 
oii  .sr-rTiiiii  "\;ij""\'  ^rraiiN  at  (iiiii  irrii  agos,  anci  cvi-ii 
in    dit'ferent    indi\iduals    ,,{'    the    same    age.     This 
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..f    tra(V.,toiny    tulM-s.     (iu.-rsaiit,    who    has    paid 
much  attention  (u  this  rnaftpr,  says  that  the  diu- 

lun  from  C  mm.  to 
a  (liaiiirf.T  ,,f  from 
adults,  l-'or  diildr.ii 
diam<-t<'r  of   the   tuho 


meter  of  the  tuhcs  shouN 
15  mm.*  The  tulics  with 
12  mm.  to  1.-,  mm.  aro  f(,r 
under  i'i,nhtr<.n  months  tli. 
should  ),(.  ahont    i  mm. 

Ill     l)'-rformin,s?    trdrlHotmny    it    is    most     im 
portant  that  the  head  he  thn/wn  as  fa       .a.k     s" 
...ssihh-     and   that   the  chin   be  kej,t  strictlv   in   a 
line  nuh  the  sternal  notch,  .so  that  the  r-lation 
of  the  middle  hue  ,,f  the  neck  he  pivserved       Fu  I 

in^;:?.T'l  "^  <'i';f'-'^'J  n-^'t  only  ^ives  the  .sur^^con 
nc.eased  room  for  thp  operation,  hut  also  h.^r.^s 
the  trachea  n.aP'r  to  the  surface,  and  hv  stretch 
•ncr  the  tuhc  renders  it  much  less  mobile 

In  rultmp:  <lown  upon  the  tiuchea  in  \\^,^ 
middle  ine  of  the  m.-k  from  the  crieoi'  cartill^e 
Vnc^Jth  Tr"^^  ?''^  fnllnwins  parts  are  met  J  }^ 
.nncath  the  mterrument  he  the  anterior  jugular 
^oIns  As  a  rule  these  veins  lie  some  lit  ]'  w,v 
j.p;.rt  on  either  side  of  the  median  line  and  do 
not  oommumcate  vxc.y^t  hy  a  lar^^^e  t-ans/ers 
'•ranch  which  lies  in  the  interfa.scial  space  a  }^ 
upper  border  of  the  sternum.  Son,efimes  there 
are  many  communicating  branches  ri^ht  in  front 
yf  <he  tracheot..my  district,  or  the  veins  mav 
form  almost  a  plexus  in   front  of  (h^  trachea    '.r 

'Middle    line        Ihen     comes    the    cervical     fa-ia 
mu  ch^r  T  '^     ^^---'-hyoid     and     sterno-thvroH 
es     i.    1         P^'-^P  '^^tween  the  muscles  of  opposite 
;des     ,s     lozenffe-shaped,     and     is    such     that     the 
|,  achea  can  _be  exposed   without  dividing  mus.e 

'he  secon.I.  third,  and  l.uirth  rimjs  of  thetrachea 
W   1     a  transyer.se  communicating  brar.:  h   1  e! 

f..;;,;;  'n..^!'ir:-'-'T,..^':^;'-v"'  ---  i.^ ., met in.es 

'  '  '  "   '  •  '"  '"  ■>  jiiesu^,  i  1  ( im 


II"    iv.i.l.T  may  U-  i.h.iihl..,!  tl,;,t    IJ  ,„,„ 
.  tli'T'-rore,  =  al«.iit  iofan  indi. 


|I...T|t 
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vliicli  1h.'  iiiforior  thyrsi*!  veins  niisi>,  wliil.;  l)n- 
low  the  isthmus  these  voins  lie  in  front  of  tho 
traehna  tupcihor  with  th(>  thyroidea  inia  artery 
(when  it  exists).  The  inferior  thyroid  vein  may 
ho  represented  l.v  :i  single  liunk  occupyinp;  the 
middh-  lino.  In  the  infant  liefoi-  the  atre  of  two 
years  the  thvjiius  e.xt.'nds  n]^  for  a  variahle  dis- 
tanee  in  frrmt  of  the  traclu'a.  At  tho  voi-y  root 
uf  tho  neck  tho  trachea  is  cr(.ssed  hy  the  innomi- 
nate and  left  car-itid  arteries  and  liy  tho  left 
innominate  vein:  and  las,l'-,  altnoinial  hranchos 
of  tho  su]-)ei-ior  thyroid  artery  may  cross  the 
upper    rings   '  >(   the   windpipe. 

Tho   evil   of   wounding   the   thyroid    isthi..us   ]s 
greatly   exaggerated.     I    have    frecpiently    divided 
this  structure  in  ]ierfonning  t  racheotomx.  wit  linut 
any   inconvenience   resuUin^.     Like  other  median 
rnpli.'s,   the  middle  litH>  of  the  thyroid  ■^tlinius  ha^ 
hut  a  slight   vascidarity,    and   it   h;is  he,ui   shown 
that  one  side  of  tho  thyroid  gland  cantiot  ho  in- 
jected from  the  ether  (\.i\  \>     inicction  that  would 
cross  the  isthmus).     The  diffictilty  r.f  tracheotomy 
in    infants    dejiends    upon    the    sliortness    of    tho 
neck,    tho    amount    of    the    svihcut aiu^ous    fat,    tho 
(lepth  at  which  the  trachea  lies,   its  small_  size,  its 
great  niohilitv.   and  th(>  ease  with  which  it  can  ho 
ma(le    \o    collapse    cm    pressure.    ^     To    the    finger, 
roughl\'    introduced,    the    infant's    trachea    offers 
little    resistance,      its    mohility    is    such    that    wo 
hear  of   its  heing  held   aside   unknowingly  l»y   ro- 
tractiu's    wliih^    the    operator    is   scaring    tho    opso- 
jihagus    (nurham).      In    the  child,    too,    tho   groat 
vess(ds  often  cross  the  trachea  higlier  up  than   in 
the  adult,  and  some  inconveni(Uic«^  mav  also  arise 
from  an  undulv  prominent  thymus.     In  one  case, 
in  an  infant,  the  end  of  a  tracheotomy  tid)o  press- 
ing on  the  front  of  the  iraeh(\a  jtroduced  an  uloor 
that   o)iened    ^he    iniU'iiiinafe    artery    (/inf.    Mrd. 
■Iniii)!.,    Iss.')).      in    inln^diieiMu   the  eannnla,    if  flio 
tracheal   u.uind  in'  mi-xid.    il    is  eas\    |<i  thrust    tin' 
insl  runii'iil   into  the  lav  li-s\ie  lienealh  the  <-ervieaI 
fascia  and  imagine  Ihat   il   is  within  the  wiiulpip' 


(■h;M). 
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In    l,iriin<infnwii   tlu'    air-passay.;    is   opened    l.v 

.    trans\.'rso  cut  through   the  cncc-thvruid  nioni'- 

I'lanv.       J  he    (;rir<i-th\r(.icl    spac«    <.nlv    m^'asuivs 

'I'out      i     an     inch     in     vertical     height    in     wHl- 

•levelopecl     adult  subjects,    while   in   children    it   is 

Mur  1    too  small   to  allow  of  a  cannula  heing  m'- 

ir-duced       The    crico-thyroid     art.ries     cn,ss     the 

s|.aco,    and  can  hardly  escape  division.     They  are^ 

u.uble.     Occasionally,   however,    these   vessels  ar.- 
lar^e,   and  '•cases  are  recorded   in   which  serious 

•  ml  oven  fatal  haiuorrtiage  has  occurred  from 
itirse  vessels  (Durham).  In  introducing  t  he 
'  iniiul.c  It  inay  rearlily  slip  between  the  crico- 
t  lyroifl  membrane  and  the  mucous  lining  instead 
"t  entering  the  trachea. 

.  Foreijcn    bodies    often    find   their   wav    into    the 
^' "•.passages.    ,x,,,\   th,.y    have   been    represented   bv 
■tie  es  of  food,     eeth,  pills,  buttons,  small  stones, 

'■d  the  like.  They  are  usually  inspired  during 
tli'^  act  of  respiration,  and  mav  lodge  in  the 
H.p^rior  aperture  of  the  larynx,  or  m  the  rinu 
■r  tind  their  way  into  the  ventricle,  or  lodge  in 
Ml-  trachea,  or  enter  a  bronchus.  If  a  foreign 
^ubstance    enters    a    bronchus    it    usuallv    seb-cts 

h.  right      hat  bronchus  having  its  aperture  more 

^m  Mediate  y  under  the  centre  of  the  trachea  than 

-IS  the  h-ft    ube^    On  one  occasion,  in  a  dissecting- 

-;n.  subject,  J  found  two  three,„.nnv  pieces  King 

''",   '']■    ^/•''■'    '"    <1'<"    v.ghf    bron.-hus,    so    as'  en 

'•■l.v    to   bloek    the   tube.      The   .langer  of   inhaled 

■.eign  substances  depends  not  so  much  up.  n     he 

■;-hanica<.bs  ruction    they    offer,    as    upon        o 

sm   of  theglotfs   they   excite   by   reflex    irrit-l^ 

■"".     A  body  may    howevr,  lodge  in  the  ventricle 

'■    ^-'Hie    time    without    eauvi,,^.    much    tr.uible      -is 

,„  ;;  '■"''-^■•'  '^•"-  *^^"  y"-"-s  in  thi.  <;nitv  without 
-"<:h  meonve.nence  to  ,fs  b,,sl.  In  on,,  .trance 
•■■'se    a    bronchial    glan.l    found    its    wav    int..    th.- 

"gil 
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pi.i.lii.in-;-  ule.'rat  i..n  .it   that 
ii|',    ami    tie. am.'    imiiaeb.l    in 


t  nb.',    w  ;m 

t  111'       !■  1  in  •! 
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gldilidis.     Thn  i)alicrit  was  saved  fruiii  iiiiinrdiatc 
sufff)cati(in   liy  t raeliootomy. 

'fli.vi'iiiil  iKxIy.  -J'lach  l(il)o  fif  this  hody  sb.onld 
nioasu)-!^  aliiiui'  '_'  iitrlK's  in  l<'nytli,  1',  indies  in 
l)roadth,  and  'j  of  an  inch  in  thickness  at.  its 
largest  part.  \\'h<n  di'^^tinctly  beyond  Ilies,>  niea- 
sin*  nients  the  lhyi<iid  may  he  eiiii^idei'ed  in  lie 
enlai'ued.  Its  usual  weiulit  ishe(\\<'cn  nuc  and  t  w  <  i 
ounces.  Of  its  thi'ee  surfaces  (I'itJ:.  l.'!),  the  ante- 
rior is  covered  hy  the  infrahyoid  muscles,  its  inner 

Ant.   Jug.    Ve,n     Trachea    ,^^^„.j^   srtnNOHvo.u 

Sts-Rno  THvnOiO 

SKi.-N  )   MastoiO 


Jua.  VcN  /        '-  , 

CAHmiD  Art.  ' 

BtCURHtNT     LArVNG.     N 

Trachea      / 
CESOlJHAGUS 


OMO-HVOIO 

Inf.    Tuvqoin   Aht. 
Vf.u    Aht. 


THYHOiO  Body 


I'ijJ.   ♦.!. — DiajJriimiTiiilic    section   to  sliow   tlie   relations  ot 
the  tlivroid  bodv. 


rests  on   tlii>   larynx   and   trachea,    ^vhile   its  <uiter 
or  posteridi"  covers  the  carotid  sheath.      Its  iiropii 
neiit   posterior   border    is   in   contact    at    its   lowei 
part     with     the     recuri'eiit     laryngeal     nervo     aivl 
iiDsopIiamis.       I']ach    Inhe    extends    from    ahuut    tip' 
middle,  of  the   thyi'oid  i-aiiilaf^e  to  the  sixtli    riti.: 
of   the    trachea,      it    is    larf^er    in    fetnales   than    in 
males,   and   the   ri^hl    lohe   is    usually   lar^jjer    than 
the  left.      In  conn<\ii;ii    with  th.se   nialt.is   it    ma 
lie   noted    that    thxroid   enia  lun'mnils   (In  onehoci'h 
goitre)    are    more    conmiou     in     feuiali's    than     it 
males,   and   in   aiiv   c.ise   are   mort;  ant  to   ho    lir  ' 


;  ^''-''Y't    (o    ,h.    iraclua    u,ul    larvnx,    U     Jollml> 

"'"    -■      As,,.,, MM-  pnKrs.s<,fr..rvica.l  fas.-, a   (t!,,- 
.^  M.ns,.ry  ligai.R.nL  of  Jk-rry)  binds  the  gland  lu 

'.  e red  ttW.^;'  ""''fT^  -n-t.lag.,   and  l.as  J  L 
v    tied  bi'Unc  complete  removal  is  possihle      The 

^  ^•^cli^^^'J.'^r^iV^"^  nuiy   distort  and   narn'w 
It.  tiachea    and  this  is  all  the  more  likelv  to  be 
ilie    case    when    the    eniargenu-nt    occurs    ran  id  Iv 

'  n'-th.Nro  d,  and  omo-hyoid  muscles.  The  .,os- 
- i  lor  or  outvr  surface  of  the  thyroid  hndvV  ,' 
'U   contact    with    the    sheath    of    t'lie    great    v^ss^./s^ 

•    f..  lows    that    the    gland    when    enlarged    maJ 
;■  '111     .'eceive  pulsations  from  those  vessvjs  (F ig 
;    '•        t  generally   t.uulus  also  the   lower   j.art  of 

"•■    l"ar.vnx,    and    the    upper    part   of   the   g„i|    , 
■■    ""'I,  and  rnlargeme.nt  m  this  dnvction  ma        , 
;;    -.xion    uuh    the    interf.rene<.    with    th<     n'^  '! 

in'blUdioc;.!:!:"'^^   -   ..allowmg    oft.n    notie.d 
'111'"  isthmu3  of  the  fhyr.ad  gland  is  drvelone,! 

"   .'1  \\a  1  of  the  pharynx  m  the  embrv.,  between 
^^..     n..ndibular    and    hyoM    parts   of    ihe    tongi" 

n.ue  r^piis^^  the' loi^rrriv'hi:.:  th::\Hi:;r 

■l-ni   grew   out    from    the    pharvnx.      Fr.     ,    this 

;j;n|.naduct(thethyn.g'h,ssal)mavl     tu 
^       -ad  to  accessory  g  and  masses  about  the  hyo  , 
'    .       In    tlu.    viemify    of    this    bone    accesso,  v 
'-ds  an<l  small  eysis  lined  with  e,u-(h.nn  u      ro 
,     nn.n.en,ly     n,H:    with.      Thes,!    glandM;: 
>    ^  Jt!i  the.  soealh,d  pyramid  ,,r  middle  lube 

_  ;;;;'-nKnns  <,    the  n.vk  of  the  primitive  dv": 
....     helow   the  level  of  the  hyoid   bone   tho 

-l.res  n  '."',/^'7'7-    ^T'    ""■    I'>'--'i"'i'lal    h.U 
I'Kseni.s    llie    stalk    ot    (h,.    riflsf    .  =■       ?    ii        !    -7 
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(Ii\isiiiii  ;iim1  is  in\cr  in  tli<'  iii<  iliaii  line  Tli.' 
ii\  raiiiid,  uliidi  i^  ii4arl>  al\\a\^  n  iniK'ct^'cl  U>  tho 
liyoid  Imiiic  Ii\  iIk'  l<\atiir  t  li\  ii  lidrif,  exists  lu  TL> 
\)<T  (ent.  (jf  the  Miliji'cts  ixaiiiiiKtl  ( Str-'cki-is^-n). 
Thr  iak-ral  lob-s  are  dcvol<iin'(l  from  the  fuiirtli 
visceral  cl.'fts  (Fit,^  la).  Tli.-  nu'diau  div«itifuluiu 
(iCcaNimially  fails  tu  jciii  nii.'  (if  the  latrral,  in 
wliirh  ease  tlic  isthmus  is  iiartiall\-  ahs^nt.  »Sniall 
acL<'ss(ii-\  th\ii-id  JMidi-'s  are  f r<(iUfiitly  present. 
The  parathyroid  bodies  appiar  to  play  an 
essential  part  in  the  function  of  the  thyroid. 
Tliey  are  of  the  size  of  snuiU  peas,  and  have  a 
structure  similar  to  tliat  of  tlie  medulla  of  the 
>uprar<iial  Ixidie.--.  the  cUs  lj<'inf?  gr(nii)ed  in 
i-e(ieulatin>::  enlumns.  Tun  are  usually  f<uind  tm 
•  •aeli  side,  due  lieliiiid  th.'  ii.v.cr  pole  of  the  lateial 
l')he,  the  other  lj<'hind  the  lol)e  amongst  the  ter- 
minal liranehes  of  the  inferior  thyroid  art<'ry. 
I'arathyroid  l)iidies  heecuut'  less  numerous  as  age 
advanc<'s,  so  that  in  the  aued  none'  may  he  found 
(Forsyth).  The  parath\i-oid  hodies  nuiy  develop 
vesiclrs  containing  colloid  material,  and  thus  he- 
come   very  sitnilar   to  stnall   accessory   thyroids. 

Atrophy  of  the  thyi'oid  gland,  or  its  di'struo- 
tion  hy  disease,  is  apt  to  lead  to  a  general  con- 
dition of  thr  liod\  known  as  myxccdema.  The 
<onditioM  clovrl\-  lesemliles  ei'et  inism,  especially  as 
met  with  in  goitrous  suhjects.  Myxwdema  may 
follow  the  eiitirr  excision  of  the  gland  l)y  opera- 
tion, and  has  hecn  ])r()duccd  in  monkeys  l)y  cx- 
jteiiniental  removal  of  the  same.  One  prominent 
frature  of  myx(edema  is  tlie  swelling  of  the  snh- 
cutan'ous  tissu<'s  from  an  accumulation  therein 
of  a  muciiioid  substance. 

Vasometer  n<'i\<'s  i'.  ach  the  <hyr<iid  thiough 
till'  lower  ])art  of  the  cei'\  ical  s\  nipatliet ic  chain, 
and    liy   the   saiiii'   coursi'   ner\<.'s   pass   upwai'ds   to 

the   e\e.       These    n(')\  es  appear   to   tje   Colilleeted   CCll- 

trally,  ))rooalil.\  in  the  m<(liilla,  for  in  certain 
eontlitions  iidargemi  nt  of  the  tlixi'oid  is  accom- 
panied   l)\     pi'ofrusion    of    the   e\e    (cxiiphtlialmio 

i;o|  i  I  e).       i  iie    i_\  jii  piial  ii>  « il    i  iie    i  ii_\  i  oni    j^ia  ti'i   ai  •' 
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""mrn.us,     an.i     pass    tu    lli.-    (|,.,.|,    n-rvical    and 

'M"'"";    iN'Mliastmal    l,Mn),i,    ,^,a.i.|:-.      Asfirr    and 

lark    iyun.l    ,t,al.    ,1,..    ua.vuni    mxtWiou    of    the 

1  i.Muul  b.Kl>  oaild  U.  lucrca.scd  by  .st  inn. l.i lion  of 

'Ik-  laryngeal  nfr\i.'S. 

Tho  superior  thyr., id  a.t.ry   reaches  the  gland 

-       the    apex    ul     the     lateral     lob.,;     the     inferior 

>  .yroid  arU-ry  enters   th-    h.wer   part  of  the   lubo 

■:.    Its   posterior   aspyet.      Jn   securing   this   vess^-i, 

.'Hi    in    liberating    the    louvr    j.art    of    the    gland 

^M  gieut  danger  of  being  da. nag.. d.     Th<-  thvroidea 
i'-ui  artery,    an  extra   wssW   lo  the   thyroid   bodv, 

i-iially  ari.s<'s  from  the  innominate,  and  is  fouild 

n  one  subject    out  of  .v.'i'y  tvn. 
Tho    ;;iillof     coninienees     oi)posite     the     sixth 

"on.St     tV'''\""f.'     ;»"^1     l''''i-<'i'«     th.!     diaphragm 

fPybil.0  the  tenth  dorsal  vertebra.     The   point  is 

;n.u-ked  on  the  back  by   the  overlapping  spire  o 

n'"';   r^V'T'  yrtyhra.     %  placing  Wstetho- 

-'1  c  a    1  tie  U>  the  I..ft  of  this  spine,   Huid  nuiy 

-   heaid    to  .■nt.r    the   stomach.      The   gullet    ,„•,":- 

•n  s   three    curves:    ou<-    is    antvro-j,osteri,,r,    and 

•      K'sponds  Inth.'cur^eof  the-s)>inalcolunin;  th.> 

;  "T     Nvo  an.  lateral      Cmimencing  at.  the  n.iddh; 

i-S    it  deviat-s  slightly   to  the  IWt  as   far  as  th.' 

I    '^  ^l\^'  "''^•^;   {';«'J'i  thence   to  the  fifth   dorsal 

'   '''ni  it  gra(hially  returns  to  the  middl,.   line 
,  ';;    hnally  it  turns  again  to  the  lef^  at  the  samo 
■    'H    passing  forwards    to  pu'rce  the  diaphrarn,. 
I'ugth  IS  iron.  !.  to  P)  im-hes.     Th.n,  are  three 
-nnv  parts  in  the  gulLt-^one  at  its  eommenee- 
■    t,   one  about  i.''|    niclK-s  from  that  imint     and 
:^   lurd   when.   ,1,..   tub.    passes   through   th<:  dia! 
'■-^nu     _  Ihe    narrowing    at    the    connn.nc.nK.nt 
l.w.nination   of  the   a-sopha^us   is  <hie   U>  ih. 
'bat    th..    musculaturo    at    these     points    is 
'^'nc  ..ric  in  nature,  and,  except  during  the  ,,as- 
•    ;.'t    tnod,    t|„.  ],„,„,„    i„   ^}„.^,   j,_.^j,^^    .^  ^l^^'^^^^j 

\  '  '■"ii-t-rateachof  th.se  p..ints  is  a  lift).,  ,,ver 
"'  '"*'' .<  "."""•  >  :  'h..diani..tere!s,.ul„,,.  i.,|.,.„f 
"^    '"'    ""•"    "'    "i"i.    (o   L'i    mm.),      |;\     f.uciblc 
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dist.<'ii>iMii  ilir  |\\(,  ii|HKi  )iari(i\v  |»;iils  (•..iikl  )jc 
(listriKi.'d  t<,  a  diaiiiftL'T  of  lb  to  1*J  nun.,  llh'  lower 
]iaiL  \<>  _'.")  imii..  antl  the  rost  of  the  gull.l  to  a 
diani.tir  I'l'  n<atl\  I  A  inches  (:'5  mm.).  It  follows 
that  fnirinn  l.iali.-  wh'ii  swalhiwod  ai\'  inn.st  apt 
(u  hidyv  cithrr  al  th.;  o iiniacntvintjnt  of  th<'  ^ulhl 
")•  at  fhf  s|Hil  \\h<  i4'.  It  passes  thiMjugh  the  di.i- 
(»hraj;ni.  'I'lie  same  j)arls  also  are  those  most  a])l 
ti)  shiiw  the  effects  dI  corrosi\*'s  that  ha\i'  b<'eii 
swalkiwed. 

Among    till:    relati(»iis    <if    the    oesoijhagus,    the 
following  may  be   noted   as  recei\  ing  illustration 
in  surgical  practice  :   The  gullet  is  in  nearly  all 
its    courst!    in    close    relation    with    the    front    ui 
the    Nerteliral    column.      In    the    neck    tlie    trachea 
is    inimedialely    m    front    of    it.     in    the    thora.v 
it    has    the    left    hronclius,    left     hront'hial    glands, 
pericardium,  and  lef>   auricle  in  front  (jf  it,  while 
till'    two    vagi    form    a    jdexus    on    it.      The    left 
hronchial  glantis,  when  enlaiged,  may  j)ress  on  the 
gullet,  adhere  to  it,  oi'  <.'\.'n  cause  loi-ali/.ed  soft<>n- 
mg    .and    diverticula    to    spring    from    it.        The 
thoracic  duct  ])assos  hehind  to  reach  the  left  side 
of    th.i    gullet    in    the    upper    ])art   of   the    thorax, 
wliile  in  the  lower  i)art  the  aorta,   at  iirst  to  th. 
hit    of    the    (esophagus,    gi'adually    becomes    i)os 
tfrior    ii,    it.      It    is,    nioreoM-r,    partly   in   contact 
with    both    ))leui';e,    but   more   especially    wjth    tin 
meiiibiane  of  the  I'ight  side  :  and,  last l.v,  ll.e  recur-  i 
lent    lar\iigeal    n<'r\e   ascends   between    i(,  and   tho 
trachea.     {>>,    I'igs.  bO  and  IMt,   pp.  li-js  and  •i;i5. ) 

l-oreijrn  bodies  impacted  in  (he  gullet  are  very 
<'>l't  <"  h;i'l  •'>  ulcerations  that,  may  open  ad- 
jaceid.  jiarts.  Tlius,  in  the  Mu^i'e  i)upu,\tren  is 
a  speciiuen  showing  a  li\<'  franc  pie(v  which  had 
stuck  in  tlh.'  gullet,  and  had  produced  an  ulcer 
that  hat!  opened  the  aorta.  In  aimther  iiistano; 
a  "  smasher  "  swallowed  a  counterfeit  half  crown 
piece.  Eiglit  months  afterwards  he  died  of 
hfemorrhage.  The  coin  had  sloughed  into  his 
aorta.  In  another  case  {l.diirrf,  1-^71),  a  fish-bom  . 
lodged    111    the    gullet   opposite    the    fouith    dt)rs;.l 
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veit-.hra,  had  causrd  tw.  {.rrforating  uln-rs;  „„,. 
on  the  right  .sul-  had  causrd  plugging  uf  ihr  v.-n a 
••./..ygos  n.aj..,.,  wlnh.  ih.  .ihrr  on  the  itft  had  nuu  ' 
.1  huh.  lu  lh<.  anrta.  |...ss  f .vqu-nt  1  v,  i.nnac-  d 
oivign  .substances  have  found  their  wav  it  he 
raehea  and  into  the  po.t..ri..r  i-iediastm.un  J>  • 
Oule  ivports  a  case  (/'.,//,.  .v,,,.  y,,,,,,  ,,,j  '. 
where  a  ,,„.,•,.  of  hour  impact. d  m  th.'  gullet 
induced   uhvratiun  of  an   mtervert.l.ral   disc     nd 

t  'I.  gullrt,  also,  whrn  it  sprrads,  is  apt  to 
'^■"  '•  adjan-nt  parts,  and  .sp.ciallv  .,  op  •  „ 
tl|"  trachea  or  l.rondii.  If'  it  sprra.ls  t  h 
Pl-ura,  It  will  usually  mvohv  th.Sid  t  p  rur  ' 
as  ..'ing  the  n.-mhrane  mon-  m  n-latio.  \v  i  X 
rn^l  an-'-  .>f  th.  gullK  has  so  sprrad  as  to 
.In  'V'"'^    '•"''•\'    t'"'    I"''-H'ardiuni,    and 

te-v    i;,  '';;'  ''•■^^'^  "'"■":'''   "P   th..  first   intercostal 

!an4u>r     n'   ;'li['''''<''    ''^^'    '-^^''t    ^"''^lavian    in 
an-.ttu,     (Hutlins        harcon.a     and     Ca-cinon.a, 

I'll-  s,-ns,.r,v  n.'rvr  supply  of  ihr  cesopjiagus 
•;.'mes  mainly  Jroni  thr  fifth  dorsal  s.-gmmt  of  th,- 
•  '  .1  (Head).  In  cas.s  -f  --ancrr  or  hums  of  t.. 
jrull.'t     pain    is   ref..rred   to   the   skin   .,f   this   s,-- 

CEsophajreal   malformations.- In  the  n.ulv  1.,,,, 
."l»I-n,art  ..f  tie.  a.sopha,,,„,„ay..ndhlindK, 
«nil..    tlu-    lowrr    pari    e(unni<.n(vs    hv    an    ooenin. 
;;;;■••    --a.-    th..    l.fun.u.on    of    the    trad'  "' ^ 
»■"    ""11<    -aM    only     na.l,    tl„.    stomach    hv    firs 
■■  >s,ng  into  thr  larynx  and  trarh.-a.      iVath  s  on 
P-llous     tn.m    suffocation    or    s,.,,fic    „n,.n,   on/, 
in.,  condition   is  the   r-sult  of  a' mal.  "  ^Z  t 

■      I.e.  septum  hetuvrn  th.  trach.a  an..I  crsoph  .g,' 

••^lo.ially   orcur   at    tl,r   junetion   ..f  th.'  .esopha- 

"      -'     -f    th..    u'sophagus.       Th.y    an.    nam-d 

.  .7i(:"f...r'"/'r;  '"!'ij"'"''ud..  i...tu..<.n  ti,.. 

|-   "'"-ncment    of     tiie    u.s..pl,ag,.al     mus.ulat  un.; 
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opposite  the  ciinad  cai  tilag«'.  Siiui'  the  i")oucli 
lies  agtiiust  the  spiiu',  it  necessarily  compresses  the 
eonim<nceiiient  of  the  cesophagus  when  '-t  becomes 
tilled  with  food. 

The  operation  of  (esophagotomy  consists  in 
iii'-isiiig  tlu'  j::ullei,  f i  r  the  |iiiri  ose  "^  removing 
an  impacted  foreign  body.  The  gullet  is  usually 
reached  from  the  left  side,  since  il  projects  more 
on  that  aspect.  The  incision  is  made  between  the 
sterno-mastoid  and  the  trachea,  in  the  same  direc- 
tion as  the  incision  for  ligaturing  the  common 
carotid.  The  cut  extends  from  the  top  of  thi" 
thyroid  cartilagi)  to  the  sterno-clavicular  joint. 
The  omo-hyoid  muscle  is  drawn  outwards,  or  cut. 
The  great  vessels,  larynx,  and  thyroid  gland  art- 
drawn  aside,  and  care  must  be  taken  not  to  wound 
these  structures  nor  damage  the  thyroid  vessels, 
thoracic  duct,  or  the  recurrent  nerv(\  The  gullet, 
when  exposed,   is  opened  by  a   vertical  incision. 

4iii'4':it     \<'*»^<>l»..     The    course,    relations,    and 
abaurnialities    of    the    great    cei'vic.il    vessels,    to- 
gether witli  the  operations  whereby  they  may  l- 
ligatui-ed,    and    th(^    details    pertaining    to    thos 
procedures,  are  so  fully  given,  not  only  in   works 
on  operative  surgery,   but  also  in  th(3  chief  ana- 
tomical text-books,  that  nothing  need  be  said  upi  n 
the  matter  in  this  place.     Tlie  main  relatitJUship- 
of  the  c.  rot  id  and  subclavian  arteries  arc  shov  ii 
in  Fig.  :v.),  p.   !(;■>.     Tn  ]^)rasdor's  operation  a  main 
ti-unk     is     ligatur<(l     on     the     distal     side     of     an 
aiK'Ui'ysm,    no    lirandies    iiiter\ciiing    between    tli' 
^ae   and   th<^   ligatui'*-.      The  euro  liy   this   measU' 
depends   upon    tlie    fact    that  blood   do<'s   not  cm  m 
fiiMK'  to  g(i  to_  parts  when  once  the  need  for  bloi  il 
in    th<'m    is   diminished.      Thus,    after    aniputati   i 
at   the   hip  joint,    the    femoral    arter.w    ha\ing    m- 
need    to   ea!-r\    (o    tlie   vtintip   (he   aruoiiiit   of   l)l(i^.(l 
it  brought    to   the   limb,   often   shrinks   to  a   ves  ■ ' 
no  larger  than  the  radial.     W'h.^n  an  aii-u!\vsm  1   ^' 
down   in   the  carol  id  ailerv  is  treated  'oy  ligafi  r. 
or    Tii<-    \e>ve]    near    iis    bifu)-catn)n    by    Frasfii     - 
method,    the   blood,    ha\  iiiff   now^    as   it   were,    m 
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i'.'l    in  <nt.']iiig  the  carotid  trunk. 


Ill, 
■^.sful 


I 


,     ■  ,.  -    ^ "'    i.i.urv.    soon  erases 

.•ss.d  entirely,   and  the  art.ry   (and   in 
».N:s    the    aneurysm)    shrinks    in    e<,n 
>.<|.u.nn..     The  right,  carotid  ar.d  subc  uAia      h-Z 

MtLM  sh,    ana   iicre   a  so    i he    i'e-n;,..i    ♦■,..!  i 

•■<■■  ''-'l  hy  tl,...,|,..,..,|„,„  ,.  ,|„ii,.„|,  „..n,|,r,,.n, 

"P™  Ihi.,  fa,t  tl.at  r,.asf,;s  ha    !  I'cen  t'  >»i''')  f  ■' 
-  .■oe.nK  II,,.   ^,.s.s,..|s  of  the    "k,     si",,   (pr.nlin 

.Hir/v    '.,!,'    ,""■"'  ",'•■'•''  '"'   ""t"J  'i''l,-ii..i  and 

v:M;-and'4;ai-,'wi^7,rt;^;i;":^ 

."i>'-fl    by    vasomotor    L.-n.^,"^'  o'ived    /.   ,„     V' 

'"•    -.1;.    l".t«-,.,.„    t|„.    s.al..n„s    a,      .,;"      ,i 

M..,.l  "inw.o„si,l,.,.al,l,:';iim;.„VhVs"''"    ''    "'"■" 
^•r  m  ve.ns.     Tl„.  v„i„s  of  ,h.  „,,k  „„,  ,„„,„^ 
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tlif  iiitliiiiKT  <if  thr  i<'s|)ii'at(i)-.\  iiM)\fin<iits.  Th. 
Veins  (1(1  iKit  (iilliipM-  (iwiii^  til  attiU'hiiK'iits  tu 
the  surrounding  fascia-.  During  inspiration  thcso 
vi'sscls  liccnnu'  more  or  Ifss  fniptir(|;  during  ex- 
piration tht'v  l)('('onit'  enlarged  and  turgid.  With 
greatly  inijx'ded  hreathing  they  may  attain  for- 
niidalile  size.  Since  ether  usually  causes  some 
respiratory  ditliculty,  it  is  seldom  adminibtered 
in  operatifiris  on  tin-  neck.  The  only  oth.er  veins 
that  are  under  the  iiitluenci>  of  the  asjiiratory 
power  of  the  thora.x  ai'e  the  a.xillary  xcin  and 
its  larger  t)ihutarie.s.  When  any  one  of  these 
vessels  is  wounded,  and  the  wound  is  for  thi; 
moment  dry,  air  may  very  readily  he  drawn  into 
it  during  the  inspiratory  act,  just  as  air  is  di-awn 
into  the  t.achea.  The  air  causes  emholism  of  thtj 
pulmonary    capillaries. 

Valves  in  the  vein5  of  the  neck.  The  suIk  lax  iaii 
\eins  anil  their  trittutaries  ari-  liherally  pin- 
\  ided  with  \al\cs.  hut  the  internal  jugulaj-  has 
only  one  pair,  situatetl  at  its  tei'ininat  ion  in 
the  innoiniiie.te  xciii.  There  are  no  \al\es  in  the 
innominate  \(ins  or  in  the  superior  vena  ca\a. 
When  the  venous  pressure  within  tlie  thorax  is 
greatly  raised,  as  in  lifting  heavy  weights,  only 
the  terminal  vahes  of  tiie  internal  jugular  vein 
l)revent  the  t i-ansmission  of  the  pi'i'ssure  to  the 
l)rain.  In  a<-cidents  which  caus(>  sudden  compres- 
sion of  the  thorax,  the  head  and  neck  may  remain 
livid  for  days  following  the  accident.  Tin* 
lividity  is  prol)alily  du»^  to  the  jugular  valves 
vielding.  thus  suhjecting  the  capillaries  of  tht 
h(>acl  and  iieck  to  a  higher  ))ressure  than  they  are 
ahle  to  withstand. 

Tho  lyiiipliatir  Kl:iiid««  of  tlH>  Ii4>:i4l  iiiid 
iMM'k  are  numerous,  and  arrangiMl  in  the  follow- 
ing sets   (Fig.    ]\)  :  - 

(1)  Suhmaxillary  glands.  10  to  ].")  in  numhev, 
situated  at  the  lower  liorder  of  the  jaw  heneath 
the  cervical  fascia  :  (2)  the  su])rahyoid,  1  or  2 
in  number,  situated"  hetween  the  chin  and  hyoid 
bone   near   the   middle   line;    {','>)    parotid   or   pre- 
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li;;.  44.      ShowinjJ  the  position  of  the  l>mphatic  glands  of 

the    head    and    neck.       The    oiithnes    of    the    sterno- 

mastoid      (S.M.l,     trapezius     i TR.  ,     internal    juguhir, 

subclavian,  and  right   innominate  veins  are  shown. 

-lilmiaxilhii'y  ^.'l.ind-^.  1  area  dralncl:  :',  ~tiiiialiviiiil  ^.'land-  -',  aroa 
drain.'d:  I!,  i.aiotid  trlands.  ;!  art-a  diain.-d  :  l.  jidsvauiicular 
L-'iand-.  1  aiva  draiiu-d  ;  fi.  ocipital  ulaiid-;.  .V  aifa  di;uiif<i  :  r,  in 
tront  oi  I'xti-rnal  tULnilar  vein  mai-kini:  nr^-iTii.n  (jf  !!<••  s'l'i!!  !!:•■:!! 
'■•TMcal  iiiands  :  ;.  laryn^'.-al  uffind  ;  h.'k.  s.  umwt  dfeii'Vcrv  icai 
•-'lands  :'.),  M,  !.  lower  d.rp  crvi.-il  u!and>  :  In.  t-laiid  nTHvin.r 
lyiiU-htromtliyiiiid  :  ll.~iiiirii(,r  nudia-iinaU'laiid-     ]■'  axillnv 
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auricular  set,    situated   in   and   ..\(r    ilic   jjaictid 
^darid;    (1)    pd-tauriiiilai-    ur    lua.stoid,    2    to   4    in 
nuiubiT,    situated   ..v.r    llie   mastoid    process;    (:>  > 
occiphal,    :i   to   5   111    iiuml)^  r,    over    tlie    insertion 
of  the  cnniplrxus  muscle;   (0)   superficial  cervical 
glands,    often    al)seiit,    situati'd    ovrr    the    steriio- 
mastoid    almig    the    external    jugular    vein:     (7) 
laryngeal,     1    to    ;;    in    numher,    hdnw    the    great 
leTti  (if  ill. ■  liyoid  ;  (■.)  ihr  u|i|Mi'  (|,rp  rri-\ieal  set, 
KJ  to  20  in  Jiumt)er,  situated  (,\er  the  upper  part 
of  the  internal  jugular  win  and  hifurcation  uf  the 
c.mmon   carotid   artery;    {[))    h.wer   deep   cervical 
set,    surrounding   the    terminal    parts   of   the    in- 
ternal jugular,  si;'>clavian,  external  jugular,  and 
tiansvers*;   cervical   veins.      This   set  heeonu's   c(Ui- 
tinuous  with  the  axillary  and  mediastinal  glands, 
ihese  glands  an-   very  often   enlarged  and   in 
flamed,   and   it  is   in   this   i)art  of   the   lymphati* 
system  that  the  changes  in  scrofula  are  most  com 
nionl.y  met  with.     The  inflammatorv  affections  in 
glands  would  ajip.-ar  to  be  always  of  a  secondars 
nature  (if  wo  exclude  some  cases  of  inflammation 
melted    hy    injury,    and    perhaps    hv   exposure    to 
severe  cold),   and   tu  follow  dist  url.ances  m  those 
parts  of   the   perij.hcry   wh.'iice   thev   respectiveiy 
receive  their  lymph.     It  may  be  convenient,  there- 
tor.',   i..  group  the  relations  of  certain  glands  to 
certain  parts  of  the  periphery. 

.SV^J/y.— Posterior  part  -  ^.ccipital  and  post- 
auricular  glands.  Frontal  and  parietal  portions 
=    parotid  irlands  (Fig.    IJ). 

.Vessels^  from    the    scalp    also    . Titer    the    super 
ticia!  cervical  set  of  glands. 

SJcin  of  fare  and  nerl-  r.  suimiaxillarv,  parotid 
and   superficial   cervical   glantls. 

External  ear   =   superficial  cervical   glands 

l^ower  hp  -  submaxillary  and  supralivoid 
glands. 

linrral  rarlnj  -  submaxillary  glands  and  deep 
cervical  glands   (upper  set). 

g^////,s  of  intrer  la ir   ^-   suhmaxillarv  fjlands 
i  o//r///^.--Anterior  portion    =  suprahyoid  and 
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>Ml)ina\illary   ^MaiidH.      I'ustt  riur   ijoitiuii    =    deep 
ciTvieul  ghintls  ,upi)er  set). 

Toiu^ils    II  ml    [xildtt:  ihv\)    ccin  iral    glands 

'  ui)p(!r  set). 

I'hiirynx.—  V \)Y)(iv  jiart  =  parotid  and  retro- 
linaryngeal  glands.  Luwrr  part  -  dnp  cervical 
elands   (upi)er   s<t;. 

f.iinjux.  Dibit.  iiiuJ  rnnf  of  iiiiiiitli  -  deep  cer- 
>  ical  glands  (i'.i)pcr  set). 

XuKnl  /o.s-.sY/'  =  retrdpharyngeal  glands,  de.p 
cervical  glands  (upper  set).  .Some  lyini)hatics 
troni  the  posterior  part  of  th.'  fossie  '(Miter  the 
parotid  glands.* 

In  the  removal  of  the  derj)  cervical  glands 
;i^  number  of  structures  are  liable  to  he  wounded. 
The  glands  frequently  ix'come  llrndy  atlherent  to 
fill-  int.'rnal  jugular  vein;  the  up])erniost  glands 
surround  the  spinal  accessory  aerve :  the  suj)er- 
licial  cci\  ical  ner\is  pass  among  those  of  the 
lower  derp  crrvical  set;  the  ti«oracic  duct  has  been 
Wounded  in  removing  glands  from  the  left  supra- 
'  lavicular  fossa. 

TlioisMir  «|ii«-l  ill  \l\v  ihtK.  ,\  iioinf  taken 
'■n  the  uj)per  bordtjr  of  the  eiavielr,  i  inch  from 
its  sternjil  end,  will  mark  the  angh-  between  the 
iTiternal  jugular  and  subela.  ian  veins  at  oi  nrar 
which  the  tlmracie  duct  ends.  In  foitv  bodies 
irivestigat^-d  by  Messrs.  F.  G.  I*arsons  and  P.  W.  G. 
-Sargent  the  duct  was  found  to  end  in  the  ter- 
iiiin-d  part  of  the  internal  jugular  vein  in  thirty- 
hve  instances:  in  neaidy  half  of  these  cases  tho 
terminal  part  of  the  duct  divided,  it  frequently 
lias  two  orihees.  and  ma\  ha\e  as  n)any  as  four. 
At  its  termination  the  duet  curves  outwards  over 
the  scal.'nus  anticus  and  phrenic  nerve  altove  its 
l".'nit  of  entrance  \\  heiv  it  is  usuallv  furnished 
with  valves.  Ligature  <if  the  duct  is  followed 
I'.v  no  untoward  symptoms,  as  a  rule,  a  i>sult 
which   is  due  to  the  free  anastomosis  which  exists 

IlltUecTI       if       MM/]      fli,.      1  .•..>  .,K  .,f  ,'„o      r>f      *!■  ..l.-l.t-  •    1 


•  From  ••.Scrofula,  and  ii-i  Glaii.l  Uisea.se.s,"  by  the  Author. 
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of  the  thorax  and  to  coiiiinunicat  ions  willi  tht 
azyK<*s  wins  (Leaf).  As  the  tluct  as(vnds  hrhind 
the  left  coininon  carotid  and  suhchivian  aiteii.s 
^'\  «'"trr  111,,  neck,  it-  lies  in  contact  with  the 
idriii'a  and  luiii?.  On  the  ii<;ljt  side  the  thoracic 
duct  IS  icpn'srntvd  l,y  the  iin;ht  lyinj)haiic  trunk. 
Ihe  ti'ihutaries  of  tli.s,-  two  main  lymphatic 
chann<ds  are  in  firv  c<inimunieat  ion  within  t  he 
thorax. 

KrsiiK-liial  «isHil;r.— Certain  cong.-nital  fis- 
tuhe  are  soinetim.'s  met  with  in  the  neck,  which 
are  due  to  })artial  jx-rsistence  of  one  of  the 
l.ranchial  clefts.  These  clefts  are  placed  in  the 
t(etus  between  the  branch ial  arches.  The  arch.'s 
;ire  nsually  described  as  live  in  numbn-.  The 
hrst   lays   the    foundation    .,.r   the    lower   jaw   and 

''I'.'ll''"^-       I'ynw    tilr    second    ni>'    drvel(q)ed    the    sty- 
loid   proerss,    the   stylo-h\oid   liKametit.    and    h'sser 
'•ornu    ot    the    hyoid    boiH\       l-'rotn    tl       third    are 
formed   thr  b.ody  and   -.,n-eafer  cornu   of  the  hvoid 
bone,    while  the   fourth  and  fifth   take  j.art  in'  the 
'"•".laii.m  of  the  soft    parts  of  thp  neck  below  the 
liyoid    bone.      The    first    cleft    is    betwci'n    the    iii  .1 
and  second  .•irches.    "The  cervical  branchial  fistula 
;'IM'_''ar   as   \vr\-   fine   canais   openinjj;    into    minut. 
'Mihees    in   one   or   both   sid.s  of   the   fore   part   of 
th.'   neck  and    leading   backwards  and   inwards  or 
liaekwards  and   upwards  t.^waids  the   i)har\nv   ,,i 
.esonhaMus    '   (l'ag,t>       Th.'ir  lennth   is  about    I',   f, 
L,  inclies,  and  their  (iiameter  varies  from  that  of 
■■'   .bi'i^tle    to    tliat    of    an    ordinar\     probe       Th. 
•."■'"•'•    "t     "     <'<'rv!cal     fistula     is    usuallv    situated 
,)iis     ahove    the    sternoclavicular    joint    (l'"iir      l')^ 
;ind     ivpresents    the    ,,rifi(v    of    the    n  mra/'  si,-,  „<' 
;i    .Irpression   or    pocket,   foinird   .iurinu  th,-   d.Velon 

"i''nl  .d  th.^  neck  of  (h,.  fu.tus.  and  se,\  in-  as  i 
••oinnion  orifi.v  fuv  the  \isceral  clefts  in  whiTh  th. 
ynsil,  <hynius  and  lateral  thyroids  are  drvelope.i 
(.•15.  '1;^).  ihe  fistula  passes  t., wards  t  hr  bifur 
r;ition  of  {Iiecomuion  carotid,  wIi.mv  it  mav  cojn. 
nifoe,unninriieatioii\\ith  tlir  e.irofid  b.-dv  (derive'.' 
'"'""   *'"•  "'"■•I  <''''fn.   or   with   the  lofisillar   rec<- 
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only  parts  of  these   saccular  struct 
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iifcrrowtlis   may    p<'rsist 


0  basis  for  cervical  cysts.     Cert 
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iijjram   to  show   tlie  position    and 


connexions 


V    ^'^'"'o    '•;'"f^''y»l»»i>ical  rcmnantt;  in  the  neck.    [Dr 
'^.  J,  A.  lit  1(1) .) 

I '  (Hum  siM  .)nii  clfit  nvess)  ;  f, 


li'iwil :  I!,  rcmn  int  oi  toii>ill;ir 
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fif  tlh'  iifck,  aii'l  also  o'ltam  polycystic  congenital 
t  union I's,  occ  rinj;;  as  one  focin  of  '"  liydroc<'lo 
of  tli»;  neck,'  also  arise  fj'oiu  thrsc  branchial 
r<'mnants.  At  the  ovifico  of  the  fistnlse,  or  at  the 
jiosition  whciT  th<'y  usually  occur,  tags  of  skin 
containing  cartilag<'  may  ajjpe'ai'.  They  arc  t^'rnird 
sii  /H  ni  in/i/  n/ri/  (tiirichs,  l)ecaus4'  they  occujjy  tli'' 
saiiH^  r<'lationshiii  to  the  fistula*  that  the  cxt^'m,!! 
v;\Y   does   to  th<'   first  visceral   cleft. 

The  ventricle  of  the  larynx,  as  is  normally  th- 
case  in  many  apes,  may  liecomc  prolonged  inti>    i 
sac  which  j)asses  into  the  neck  through  the  thyn- 
hyf)id    membrane,    thus    foi'ming    a    cervidil    (tir 
cyst  or  sac. 


Part  II.    THE    THORAX 


nfAlTKll    x 
THE   CHEST  AND  ITS   VISCERA 

ThK   Tmoi;  VIC   ^^'\IJ,s 

The  Uu,  Hidvs  -f  ili..  clicsL  .-i.v  ..I, Inn,  miu- 
uictriral.  {hv  firc-i;.nfr ,vii,v  .,f  tl„,  rit;|,t  ^iil,-  hviuu: 
usu;.il.v  Iho  KiTakT.  a  fart,  tliat  is  suppo.srd  f. 
M'-  oxplaiiKH  by  tlu.  ..n.(iual  u.v  uf  tl.<.  upp,.,- 
lunl's.  In  P.,(t,  s  <lis<as<',  in\.,|vin,ir  the  d,„.sal 
i-fginn,  Nvh,.n  the  spin.,  is  nuuli  l„.nt  forwards 
tiio  tliorax  hrcdincs  ,t>r<atlv  drf,, rni.Ml.  hs  anlcrn- 
l»«'stvri(.r  diarnct<T  is  in(!vas.M|.  tlir  si.rtium 
l-rnlriKKs.  and  may  oven  1„.  Uvni  I.v  llu'  hmdij 
"  til..  spuK',  thr  rihs  are  i-vushvil  'tn^ri]u-v,  an 
ilH"  l)ody  may  U-  s.»  slu-rtrm-d  that,  the  ]u^^,^ 
iii)s  ovorJap    the    iliac   er<st. 

1'.',  «»'»f »    hviUHt   def,,rmity  the  sternum  and 

(v.ftilagrs  are  ren.ler.Ml  prctHherant.  so  tliat  the 
•M.toro-postern.r  measurement  of  the  cliest  is  much 
'"<'rcas..d,    whde    a    <leep    suh-us    exists    on    either 

Mde   ahu.K   tl„.    In f   j„„etion    of   the    rihs   and 

H-ir  cartilage.  I,  ,.  i,v  ,he  sinkin^-in  of  the 
IMnetos  ;don^r  the  eosto-ehond  ra  I  jun.'tion^  that 
""'  •'.'•"  "hyranee  is  produeed.  In  .•hil.lrm,  and 
;-l»'J-ially  in  r.ekety  <hildren,  the  thor.ix  is  verv 
'  ".ahle  and  rlastn',  and  if  a  constant  imp,.<limen't 
'•'■     ■iiti.iiiLe    oi    air,    Ua    .iiioi(i('d      ior 
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oxainplr,  by  greatly  enlarged  tonsils,  the  tJKjraci'^ 
walls  may  yield  in  time  to  the  suction  brouglu 
to  h(^ar  upon  them  at  each  inspiration.  Tht; 
weakest  p.irL  of  the  thorax  is  ahuifj  the  costo- 
chondral  line  on  either  side,  and  it  is  here  that 
the  })arietes  yield  most  conspicuously  in  such 
cases,  and  by  this  yielding  the  deformity  is  i)ro- 
iluced. 

I>4>foi-iiiif i(>«.  of  flic  ••lH"*f   result  from  abnor- 
mal  cur\  at  uiis  of   tbi'   <loi'sal    part  of   tiie   s[nnal 
column.     The   rilis  an-  lirnily  bound   (o  the  vcrtr 
lira^    by    the    ciisto-vertebi-al    and    costo-transverse 
liuaments,  and  hence  alteration  in  the  jiosition  of 
NiMti'lira'    is    attended    b>     changts    m    the    costal 
sci'ii's.     Thus,  when  tht-re  is  ki/p/it/>:i.-<  in  the  dorsal 
region    the   upper    part    of   the   spine-    is   bent    for- 
wards    and     downwaiMls.     cari'.\  with     it     the 
uppei-  lilis  and  the  sti-rnum.     Tj      u.;',ero-iioslerior 
iliaineter  of   the  thorax   is  therei)y   increased,   but 
its  M-rtieal   and  transverse  measurements  are   de- | 
ci'eased.      When    h!f(  nil   ritrrnturr   is  produced   in 
the   dorsal    region,    the   i  ilts,    on    the   side   towards 
which  the  l)end  occurs,  are  necessarily  compressed, 
while  on  the  opposite  side  they  are  separated.     In 
sroliofn'ii  of  the  spiiu'  not  only  is  a   lateral  curva- 
ture foi-med,  but  the  N-ertebi'.nn  undergo  a  rotation 
at  the  same   umt\     TIk^  \ertebral  boclies  move  to 
\\ards  the  con\'exity  and  their  spitu^s  towards  tli 
concavity  of  the  curvatu)-*'  CFig.  -It)).     The  ribs  <  n 
the  concave  side  are  carried  forwards  n\\  the  tian- 
verse  processes  and  their  angles  open  out,  the  sid- 
of   file  _ch<>st   b<'coming  flatt^'iied   behind.      On    ii 
othei-  side  ((•ony(\\)  the  angles  are  unduly  pronr 
nonf,   for  tlie  ribs  are  carried  backwards  at  thi'  i 
\erlebi-al  extremitie.,  and  l)ent  inwards  in   fron 
The  transverse  diameter  of  the  chest  thus  beconi 
ol)lique  (Fig.  40).     On  the  c(mcave  side  the  int^ 
costal  spaces  are  diminished  in  si/e,  the  ribs  ev- 
coming    into    cotdact.    while    on    the    convex    sb 
the    spaces    arc    increased    in    size.     The    thoiac  ' 
^•jscor.■1     ai-e    necessaii1\     di^f(i!'f(Ml     in     sbape    a'  'i 
aiiered    mi   position. 
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I  Uv  St,  t  num.  -llu.  upper  rilge  of  the  sUnium 

nv>puiid.s    lu   tlic    di.sc    hetwt'fn    the    second    ;iml 

I  l.ird    dorsal    vertebra;,     und    the    sternuxinhnid 

■int  to  the   muhUe   ,,f   the   t.nth   dorsal.      Jn   the 

;  rtus  at  lull  term   the   upi^'r  edge"  of  the  sternum 

opposite  the  niKhlle  of  the  first  dorsal  vert.-hra 

Symington).      A     transwrsi;     ridge     mav     he     felt 

M""!   Its  anterior  surface  that-  corresponds  to  tlie 

lunction  ..{  the  manubrium  and  gladiolus,  and  is 

m    a    lini!     with 

ill"  Kocoiid  eosta!  5TEiinu« 

'•'irtilages.       The 

kin      ovei-       the 

I"  rnal   rrgion   is 

tlie    part   of    thr 

-'irface  most  fre- 

"iiTitly   the  seat 

'  chehiid.  The 
■'•>Hi',  is  i-af.'l_\ 
triirlin,(/,  being 
-^"ft  and  spongy, 

I  nd  supported  by 
'Ik'    olastic     ribs 

^i'i  thrir  eartil- 

'K' '■^,  as  by  a 
-'  ries  of  springs. 
Inth 


AnQLE  ANCLt 

'•'J«.  46.  -Showinjt  the  changes  in  the 
thorax  which  follow  scohosis  of 
the  spine.      [.Ijt,,-  ll,.(nrii.\ 

TlH.  (uiu.xjty  ,,r  ilu-  sj.jnal  ciinatiuo  is 
tnn.-mN  the  riuht  :  on  tlifit  >i<i..  th..  lihs 
.iiv  ^iLirply  1  ..lit  at  tlu.iran-l.v.    ( )„  ,i„. 

.•niiravo(l..U.>Hi.tlunl,>h,a.'an<.i..-M 
aiitrlc.  ■ 
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I'  old,   u  lit •II 

"•   <'innl;,g..s    arr    ossified   and    theeln-sf    is    mo,,. 
■Ml,   111,.  i<.,idcney  to  fracture   is  increuM.,!       Tin- 
•    numism..stoftc,,  found  fradu.vd  in  cnnexion 
"  '    I'lJi'nes    to    the    spmr,    althoimh    it    niav    be 
■"k-'n   by  simple   <lire.-t  violm,-..      The  bone  "mav 
"••■"■t'nvd  bv  \iol,.M(   bendm-  ,,f  (he  spin.-  Vu\ 
'(s  and  i,y  abrupt   bc,,d,,,g  .,f  it  foiu.n.ls       i,, 
tonncr  instane.'  the  lesion  is  probably  due  ,,, 
iscular  violonco    to  the  abdominal  musch's  an.l 
^  ''rno-mastoid  pulling  one  against  the  othc- 
'Im'    latter    instance    the    lesion    is    comnioujv 
'<ig  It   about  by  +h.>  violent  contact  of  the  ehi,, 
111    the    bone.        Dislocation    mav    occur    at    the 

,     '"'•        '  •■'     I.I.I  intu  lUiii    itr    inese 

'ii'U's    g..nera!ly     remains     in     sif/,,     while     the 
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uladinhis   with    the    iil)s   is   displacfd   forwards   in 
ti'iiiit  (it  it.     A  ('(iiisidtralili'  degree  (if  respiratory 
iii'i\('nieiit    takes  place  at  this  join':  oiii.x    in   \erv 
•lid    jieoph,'    does    it    lit'coine    obliterated    liv    hony 
iinidii.      It,    jiosscssos    a    distinct    s\iiii\ial    cavity 
suriduiided  liy  stmnn;  fibmus  and  fild'o-cart ilagin 
ous    litranieiits.        Malgaif;ii('    cites    the    case    ot    a 
youth    who,    tfoni  coiistjint  iieiiding  at    his  wdik  a- 
a    watchmaker,    caused    the    second    piece    <if    thi 
sternum    to    glide    hackwards    heliind    the    manu 
lirium. 

I'rom  its  rxpos(Ml  po^ilinii  and  cancellous  sf  ruc- 
(uie,  the  stei-num  is  lialih'  td  man\  aHectioiis,  such 
as  caries  aiid  gummatMus  peril  ist  it  is.  The  coni- 
j)arati\i'  softness  also  i,f  tlu'  lioiie  is  sucli  that 
it  has  been  j)eiietrated  liy  a  knife  in  homici<lal 
Wounds.  The  shape  and  pnsition  dt  the  liono  ha\e 
also  l)eeii  adei-ed  li\-  jiressure,  as  siM'ii  sunn't  inies 
m  artisans  following  employments  I'eipiiring  in 
struments,  etc.,   to  lie  jnessed  against   the  chest. 

C'crtair.  Imle^  may  appi'ar  in  the  middle  of  tin 
stprnum.   and   throiigh  them   mediastinal   abscesses 
ma\-  escape,  ami  surface  abscesses  j)ass  deeply  into 
the    thorax.      These    holes    I'esult    fi'om     impeifeci 
union   of   the   iiuht    and   left  sternal   liars,   out  oi 
which   th<'  sternum    is   fciined.      In   the  case  of   ]•;. 
(ii'oux,  the  bun.,  was  separatid  \ertically  into  t  w. 
parts.     The    gap    coubl    lie    (ijieiu'd    by'inusculai 
effort  and  the  heai't  exposed,  covered  only  by  tin 
soft  j)arts.     The  stci-num    has  bi'e?^    tiephined   foi 
mediastinal  abscess,  and   for  paracentesis  in  peri 
cai'dial  effusion,   and  it    has  been   proposed  also  ti 
ligatur(>  the  innominate  artery  thi-outih  a  trephirn 
hole  in  the  upjiei'  part  of  the  bone. 

The  i-il»».  ai-e  placed  so  oiili(piely  that  the  an 
terior  end  of  one  rib  is  on  a  le\id  witli  the  pos 
ierioi-  eiid  of  a  rib  some  way  brhiw  it  in  iiumiM-ica 
crder.  Thus  (he  stM-ond  rib  in  front  correspond 
to  the  fifth  rib  behind,  and  the  insertion  of  tli 
seventh    to    the    tenth.        If    a    horizontal    line    b 

drnwn   ro'.nid   the   b{!d\-   ni    i\\!'   ]:".-iA   --.f  '.]-...   -!=■.?..-.-:.. 
angle   of   the   scapula,    while   the   arms  are   at    th 
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-ide,   tlie  lino  would  cut  tlie  sternum  in   front  at 
I  hi!  attachincnt  of  the  sixth  cartila^r,    Wduld  cut 
•.'■  fifth  rib  at  the  nijiplr  line,   and  thr  ninth  rib 
it   tlie  veifchral  column.     Thr  second  rih  is  indi- 
■ated    1)\-    thr    ti-ansverse    ridf^e    on    the    sternum 
ilr(>ady  alluded  to  (angulus  Ludo\ici).    The  lower 
iHiider  of   the   pectt)ralis  iiiaji>r   leads  (o   tlu;   fifth 
rih,  and  the  fust  visible  seri'atiou  of  thr  smatus 
;na^nus  coriTsponds  to  the  sixth.     Thr  lonuvst  i  ib 
i-    the    S4-venth,    the    shortest    the    first.      Thr    mo.-,t 
liliqiU'   rib   is  tlie   ninth. 
The    ribs    are   elastic    and    much    curved,    and, 
rriufr  attached   by  many   li^anK'Hts  l>eliind   to   the 
•  nlumn,    and   in   front   to   tlu'   yi.'ldiiiK  cartilages, 
irsist   injuries  tending   to   produce    fractuie    with 
'he   qualities   possessed   by   a   siiring.     A    rib    iiia\ 
lie   fractured   by   indirect    lidhnre,   as  liy   a    wheel 

passing  o\-er  the  body  when  lying  prostrati thr 

i'aek.      In  such  a  case  the  force  tends  to  ajipitixi- 

ruate  the  two  ends  of  the  bone,  and  to  increase  its 

rurve.      When    it    bi-eaks,    thei'efore,    it    l)n'aks    at 

''ir  summit   of   its   ])rineipal  curve,    i.e.   about   tlu' 

rntre  of  the  bone.     The   fragments  fi'acture  out- 

-  ards,    aiul    the    pleura    stands    no    risk    of    being 

^iruetrated.     Whi'n    the    iii>    is    broken    by    iJinrt 

inUnce.,  lesion  occurs  at  the  sj)()t  encountered  by 

■lie   force,    the   bone    fractures    inwa.rds,    the   cur\e 

f    tile    I'ib    tends    to    lie    diminished    rather    than 

-lerea.sed,  and  there  is  much  risk  of  the  fragments 

lerrating  the  plmira. 

Those  m(ist  often  brok(>n  ai'e  the  sixth,  seventh, 
nd  nighth,  they  being  under  ordinary  circum- 
anees  the  most  exposed.  The  rib  least  freciueutly 
aetured  is  the  first,  which  lies  under  cover  of  the 
■avielo.  In  elderly  peojile  dying  from  ))hthisis  the 
ntilage  of  the  first  rib  is  often  found  to  be  cal- 
lied  and  occasionally  to  lie  fractured.  J''i-aetures 
I  e  more  comimui  in  the  eldf  rly  than  in  children, 
ying  to  the  ossification  of  the  cartilages  that 
advatu'ing  life.  When  a  I'ib  is 
-;;•' 'li en iiif;,  «>crur.>,  tin-  inpiie  iieirig 
front    and    behind,    while    vertical 


ikes    place    m 

■  e.  :  i  i  I  i  *  J  i ,      i  i  i  ' 

\^"\    both    in 


I 


208 


THE    TUORAX 


*  iiai> 


dispIacfiiK'tiL  IS  ia'.\(nlr.i  i,y  the  aLlacliiia-nls  uf 
tliL-  intercostal  iruscJcs.  Thus  no  obvious  de- 
iornuty  is  product'tl  unless  a  nuiiibrr  id  consecu- 
tive ribs  are  the  subjects  of  fracture.  These  bones 
have  been  broken  l)y  iniixcalar  violence,  as  durint,' 
••nughing,  and  iri  violent  expulsive  ciT'-rts  such  as 
fire  incident  to  lalunir.  In  such  instances  tiie  ribs 
;n(;  i)robably  weakened  by  atrophy  or  disease. 

in   rickets  cliang<'s   take   ].huv  at  the   p., inf.  ..f 
junction    ui    the    ribs    and    cartilages    leading    to 
'..ny  el.'vations.  whi<-h  pioduce,  when  the  ribs  uu 
l)'»th  sides  are  affected,  tlie  con,Jiti,,„  known  as  the 
rickety  rosary." 
The    iiif4'i-<-o^t:il    sparo**    are   wid.r   in   front 
Uian    behind,    and    between    the    u).per    thaii    thr 
ower  ribs.     The  widest  of  the  spaces  is  the  third 
then    the    s.cond     then    the    first.        The    seventh,' 
eighth,  ninth,  and  tenth  interspaces  are  very  nar- 
row in  front  of  the  angles  of  the  ribs.     The  first 
tivo   spaces   are   wide   enough   to   admit   the   whole 
I'lvudth     of     tlic     index     finger.      The     soaccs     are 
wicened   1.,    ins})]rati.)n,    narrowed   in   expir.-ition, 
and  can  be  increased  m  width  bv  bmdiiur  the  bodv 
••ver  to  the  opposite  side. 

Paracentesis  ir.  usually   imm  fnrin.d   in  tl„.  .ivlb 
or    seventh    space      at    a    point    midway    between 
the  sternum  and  the  spine,  .,r  midwav  hetween  the 
anterior  and  posterior  a.xillarv  lines.   The  seventh 
space   can    be   readily    identified   by    its    relation- 
shij.  to  the  ang  e  of  xh.  scajnila  ;  when  th<'  arm  is 
.the  side  of  the  body  this  space  is  slightlv  ovor- 
Upped  by  the  angle.     If  a  lowvr  spacv  b.  s^lect.'d 
there,  is    danger    of    wounding    the    dia,)hragm. 
especially   u],on   the   right  side.      If  the  eighth   o 
ninth  space  be  selected  the  incision  is  made  ius 
oxterr^ally  to  the  line  of  tiie  angle  of  the  'cap!, la 

fhp<=rr'"t '•'""''' -T  ""!^''T'J  ^^"'"'^  inspiration, 
the  space  being  widened  thereby,  and  should  be 
kept  as  near  as  possible  to  tjie  lower  border  of  the 
space,  so  as  to  avoid  the  intercostal  vessels.     Tap- 
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tu  the  thick  covvriiig  „f  niuscKs  upon  the  thoracic 
v.all  m  this  place,  and  ihe  fact  that  the  inter- 
(•(;stal  artery,  iiavmu  a  iu..re  hon/ontal  course 
than    the   corresponding    ril.s,    crosses    tlie    middle 

'  J''\r'^  r^   ^*^"   ^^V^'^^  obliquely.     Jieyond   the 

^ngc    the    intercostal    vessels    lie    m    a    groove   on 

he  inferior   horder  of  fh-   rib  forming  the   upp.r 

above  the  artery,  and  the  nrrs,.  immediatelv  bchnV 
It.  In  th^  upper  lour  or  live  spaces,  however  the 
uei-ve  IS  at  ir.st  higher  than  the  art.'ry.  PaVacen- 
"sis  ot  the  th(.rax  is  occasionallv  f..lh,urd  bv  svn- 
'■'•P*;  or  even  death.  It  is  difilcult  to  accHH.nt  f.,r 
Mich  a  result:  it  may  be  a  refh^x  inhibition  of  thr 
•I'Mit  s,'t  up  during  perforation  of  tlir  ).a.i,i-,l 
i™«'  '"Y"'''-  '■''■''•^'  ^^'PPli-'J  '•>   tli'-  intercostal 

;™' ;^^^/"^"'^' '" ''"  ^^'"- ^^''^^'^  i« -rH.iie^ 

I'us  may  ivadily  be  cnducted  along  (he  loose 
issue  betwe..!  the  two  iayei-s  of  intercostal  mut 

/f  f"he  .  .;  ''^"I'l'"^^/;'"  following  upon  disease 
yt  the  vertebra',  or  of  the  posterior  parts  of  the 
nhs,   the   pus  may   be  conch.eted  along  the     nte  ' 

;sal  splices  t..  the  s:er,uun,   and  nnu-  thus  p.  . 

1  n-e'dis'^''""''^  '"^'^"■"  ^•■■""  ""^  '-^'  --t 

Removal  of  ribs-  In  ord.r  („  obtain  a  free 
l-nmg  into  the  pleural  cavity  a  portion  of  <.ne 
i    yvru   two   ribs   may   b<-  excised. 

In  some  cases  of  hnig-standing  empvoma  with  in 
i-n  sinus,  all  that  part  of  the  bon^v-  v^.U  of  Vh" 
horax  which  corresponds,  .o  the  outer  boundarv 
f  iho  su))i)urating  cavi^v  is  removed  in  order  that 

lose.     1  his  hatter  measure  is  known  as  Kstlander's 

"nfoni'Of"'    ^'^"^'•^^-PJ-'^^ty.     In    some    instance 

I  ?^.u'    "^•1H>','^^    '""e    ribs   have    been    .-x- 

Tcld"^n  ^Pn^*^^^^"^'*'^   '^f   ''"'"^   ''^"^^'ved   has 
■ictipd   .^0   to   GO    inches. 

fn   removing  a    rjb   th.c   bi.ne   i-   .--f  ■!  v.:!-.-   ■ 

t    periosteum    with   the    rugine,   and  "tlie  "'" 

<'xtrap,Tu.st<'a!.      In    this    wav    tiu'    im 
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vessels  nrr  not  cxposid,  .iiid,  if  dividfd  suhso 
(lurntly,  can  Ih'  n-adily  sfcurcd  whrii  the  rihs 
.'irc  (»iit  I  if  till'  way. 

The  iiil4'rii:il  iiiaiiiiiiai'.v  aitri)  luiis  j  tial 
It'l  to  the  Ixii-dcr  (if  the  stcrnuin,  and  about  .'  an 
inch  from  it.  It  may  give  rise  to  I'apidly  fatal 
haemorrhage  if  woundiMi.  The  vessel  may  readil\ 
1)0  secured  in  the  lirst  thfce  intercostal  simces,  and 
with  si>me  ditliculty  in  the  f(.iirth  or  fifth  space. 
It  is  most  easily  reached  throuudi  the  set-oiid  space, 
and  cannot  lu'  secured  tliiougli  anx'  space  1j''1o\v 
tile    fifth. 

The  r<>iii:il<'  l»r<':i««.l  extends  from  the  s.^coiul 
rih  above  to  the  sixth  lielow,  and  fiMm  the  side  of 
the  sternum  to  the  midaxillary  line  (Stiles). 
In  cases  of  retaini'd  lactation  the  twehe  to  fifti'cn 
irregular  lobes  which  make  uj)  tin'  bod\  nf  the 
gland  can  Ije  felt  radiating  outwai'ds  from  th(» 
nipj>li'.  The  lactifei-ous  ducts,  wiiich  cori-espond 
in  number  to  the  lolx's,  ojjen  at  the  ajtex  of  the 
nipple,  within  which  each  shows  a  dilatation  or 
amimlla.  I^ranching  jjrocesses  of  adjoining  lobes 
unite  and  enclose  spaces  within  tlie  liody  of  the 
gland,  Containing  connective  tissue  and  masses  of 
fat.  After  the  menopause,  when  the  glaiidular 
tissue  is  absorbed  in  gi-eat  pai't,  aiid  during  the 
resting  condition,  fat  forms  the  greater  part  of 
the  female  breast,  l^esides  the  main  body  of  th(! 
gland.  Stiles  has  drawTi  attention  to  numerous 
peripheral  processes  which  lie  in  the  surrounding 
connective    tissue 

Although  the  princijial  part  of  the  breast  rests 
on  the  pectoralis  m.'ijor,  quite  one-third  of  the 
gland  crosses  the  outer  bordei-  and  rests  on  the 
serratn.s  magnus  within  the  axilla.  It  also  covers 
the  origins  of  the  olilicpms  abdominis  externus  and 
rectus  abdominis.  In  excision  <>i  inflammation 
of  the  breast  it  is  important  to  land  the  arm  by 
the   sid(>  to   keep   th(>   ))arts   from   being   disturbed 

the  glan<l  and  many  ^'f  its  deep  lymphatics  imter 
the    pectoral    sheath,    hence    the    removal    of    this 
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struotun^  with  part,  or  rvcn  all.  (.f  tho  pcctmal 
iiiuscuIatuiT  if  (•(iiiiplrtf  L'xtirpalioii  of  canctT  is 
to  bt  assuiid.  The  loose  n'tromaniinary  tissur 
whu'li  huids  till'  iiiaiiiiiia  liiosi'l\-  to  the  pectoral 
-lirath  jiiay  l.r  the  seat  of  abscess,  or  sometimes  of 
.1    l)iii'sal  cyst. 

The  nipjilr,  ill  till-  mah-  and  in  the  \iiKiii 
trinale,  issitiiatrd  i.ti  tlic  fourtii  int.Mc.ist a  1  sp/icp, 
al)..ut  i  uf  an  inch  fidtii  thr  junetK.n  (,f  th.'  dI.s 
uith  thrir  eaitilag.s;  aft»r  iaetation  the  l.ivast 
becomes  p.'ndcnt,  and  the  nippk'  no  longer  serves 
as  a  ^uule  t(i  the  intcimst al  si)aces.  Tlir  nipph; 
contains  erectile  and  muscular  tissue,  and  is 
richly  supplied  by  cutaneous  i)ranches  <.f  the  third 
.ind  fourth  spinal  nerves.  The  skin  is  pipm.'nted, 
iliin  and  serisitiw.  and  often  the  seat  of  painful 
tissures  and  excoriations.  In  ))ainful  diseas.'s  of 
the  breast,  tender  areas  occur  over  the  fourth  and 
ilfth  spinal   scfrrnents  (Fig.   To.   p.   :•,}.',)   (Head). 

J  he  breast  is  developed  by  .a  solid  imagination 
■I  epil.last  at  the  ))oi,it  afterwards  marked  l,\ 
'hi'  nipple.  About  the  sixth  month  of  fcetal  life 
'lie  ))rimitive  mammary  bud  branches  out  in  all 
directions  within  the  subcufan.'ous  tissue.  Thus 
it  comes  al)out  that  th(>  sulicutaneous  fascia  is  con- 
densed around  the  gland,  forming  its  cai)sule  The 
n'tromammary  part  of  the  caj)sule  is  connected  at 
Mie  interlol)ular  spaces  with  the  superficial  lay<'r 
uhich  in  turn  is  fixed  to  the  skin  bv  subcutaneous 
i'ands,  or  skin   ligaments. 

It    is     through    lymph     channels    that    cancer 
^proads,  and  those  of  the  breast,   which  is  one  of 
!he  conimone-.t  sites  of  cancer,  are  of  especial  im- 
iM.rtance  if  eoniplete  eradication  of  the  disease  i« 
>   be   «'l)<ained.      The    lymph-Vessels   an-   arranged 
utile  tollowmg  sets;    (])   Perilobular    round  flic 
i.'ini  and   lobules;   (2)   periductal,    round  the   lac- 
'iterous    ducts;    (3)    interlobar,    situated    in    the 
interlobar   septa   and    joining    (O.the   retromani- 
esary   ucivvorK   vvitn   (7))   ihe  superficial    mammary 
in  the  anterior  part  of  the  capsule.      If  the  inter- 
bar  septa   are   invaded  by  cancer  tliev  contract 
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and    through    their    (•utaiirous    attachuifiits    cause 
(Irprt'-ssions  in  th<;  skin  ;  if  tlir  procss  invades  the 
periducinl    vessels,    tiie    nipi)lr    is    retracted.     The 
inaniniary  lymphatic  sysl.ru  is  cdiineeted  with  ti<e 
suhcutaruM.us  network  of  vessels,  to  which  cancer 
niay  sjjread.  )ir<. (hieing  tliac  variety  of  the  disease 
known  as  rimer  >  n  citir<i.<«.     Througfi  conuiiuni- 
cations  with  the   lymph  channels  of  the   pectoral 
fascia  and  muscle,  cancer  of  the  l)reast  mav  spread 
to     these    structures.       The    gland     then     hecunes 
hrmly  fixed  to  the  d.'cply  seated  structures.     The 
majority  of  the  lymph-vess^'Is  pass  fr(,m  the  hreast 
to   th(!   iKctoral   i/hiiuh,   six   to   eight   in    numher, 
situated  along  the  anterior  border  of  the  axilla! 
and    to   the   nntntl  (uilhini   yrf,    twelve    to   fifteen 
in    numl.rr,   situated  l)eneath   the  axillarv   tuft  of 
h  iir  and  on   the   inner  side  ol  liic  axillarv   vein. 
From  these  two  sets  the  lymph-vessels  pass  to  the 
(Jop   arilliinf   (jlatuh   lying   along   the   front   and 
inner  side  (.f  the  axillary  vessels.'    The  deep  axil- 
lary glands  become  continuous  with  the  lower  deep 
cervical  glands.     It  is  mainly  along  this  path  that 
cancer  tends  to  s])re:i(>    but  ve^s-ls  leave  the  innc- 
segment   of    the    breast   and    pass   to    the   anterioi 
intercostal    glands    situated    in    the    upper    four 
interc(.stal   spaces  and   lying  on   each   side   of  the 
internal    mammary    vessels,    while    occasionally    u 
few    vessels    pass    t<.    the    cephalic   gland    situated 
in   the  hiatus  between    th.'   chdtoid  and   pectoralis 
maj(.r    musclrs.     Handley    found    a    marked    ten- 
dency for  breast  cancer  to  spread  downwards  in 
the  lymphatics.  ])assing  to  the  epigastric  tiiangle 
iherp  the  vessels  p(M-forate  the  bellv   wall  to  j(,in 
lymphatics  both  above  and  bebiw  the  diai)hragni  •  it 
IS  probably  owing  to  this  communication  that  the 
liver  IS  so  often  tlie  seat  of  secondarv  deposit  in 
cases  of  cancer  of  the  breast,     \\hen  the  normal 
channels  b(>come  clogged  with  cancerous  invasion 
the    lympli   ])asses  by   circuitous   ])aths.     The  su1>- 
xranular     nJavr],,     <,nyv<.u.^A\n^     the     subscapular 
vessels   on    the   posterior   wall    of   the   axilla,    mav 
become  infiltrated;  through  the  lymphatics  of  the 
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.11111,  wliK-l'  cud  lii  tlic  cntral  ;i.\illarv  {ilantls, 
the  structuros  round  the  shuuld<'r  may  bt-coine  the 
-fats  of  secondary  deposit,  anfl  through  the  com- 
munication Intween  the  lymph  system  of  one 
l.reast  with  that  of  the  other,  across  the  sternum, 
a  secondary  dep(»sit  mav  even  occur  ii'  the  opno- 
Mte  hrcast  (Htih's). 

The  intorcosto-huMieial  iier\,  jii.Tces  the  een- 
iial  set  of  axillary  ^'hmds.  It  hec.imrs  compressed 
uhen  these  glands  are  invaded  by  cancer,  and 
l»aiu  IS  referred  t<'  the  termination  of  the  nerve 
Mver  the  posterior  aspect  of  the  arm  above  the 
elbow.  Various  i)arts  of  the  brachial  plexus 
also  become  involved  or  thr.  axillary  vein  or 
phatics  occluded,  the  arm  being'  swollen 
'edematous    in    consequence. 

The  f(.llowing  groups  of  arteries  supph 
-riand  and  are  cut  in  excision  of  the  organ:  \i 
the  long  thoracic,  alar  thdracic,  thoracic  branches 
•  t  the  acromio-thoracic  axis;  (2)  anterior  perfor- 
ating branches  f:  ni  tiio  internal  mammarv  at  the 
second,  th.rrd,  and  fourth  intercostal  spaces-  C,) 
lateral  branches  from  the  second,  third,  'and 
N'"rth    inter>.os.al    arteries. 

Supernumerary  nippies  and  la-easts  mav  occur 
I  hey   are  commonly  found   in  u   line  between  the 
ixilla  and  the  groin.     In  the  'Tulirvonic  stage  of 
ill    mammals    an    epiblastic    maminarv    ridge    is 
!ound    m    this    position.     In    man    it  "disappears 
'■xcept  at  one  point,  but  occasionally  some  isolated 
part  may   persist   and   proceed   to  "form   a   breast 
l.mbryology    fails    to    .'xplain    the    oecurrence    of 
•i-'asts   on    the   buttock    or    back,    wher..   fhev    are 
occasionally  found. 
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TlH'  liiiiv'.     The  apex  of  the  lung  rises  in  the 
■"•k  froin    1    to   \h  Indies  abov<'  the  inii<       .'lalf  <.f 

•t   atiuits   lies   U    inches   above  the  st.-rnal  end  o'f 
the  clavicle,    in   the   interval  between   the   sternal 
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and  clii\  iciilar  licads  of  the  stcrno-iiiastoid  muscle 
(Fig.  17).  Tlif  aiitviidi-  ed^^vs  <if  the  two  lungs 
pass  behind  llie  sterno-clavicular  articulations, 
and  niret  in  ihc  middle  line  at  the  junction  of  the 
manulnium  with  tlu'  gladiolus.  Tlir  edge  of  tin- 
right  lung  tlun  continuc'S  vertically  downwards 
lii'hind  the  liiiildK    line  (jf  the  strrnuni  to  the  sixth 
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]\g.  17.      Diajjrani  sliowinji  surface  markings  for   the  lungs 

and  pleura. 

clioiidi  o -^  irni.il  a  i!  icul.it  ic  III,  uhcic  it  slojics  off 
■■ijoiig  the  line  (if  ihi'  sixth  cart  ilagi'.  The  rdgi'  of 
tlii>  left  lung  ki'i'|)a  close  to  that  of  the  i-ight  as  far 
as  tile  fourth  chondro  sternal  ai't  iculat  ion,  wh(M'e 
it.  turns  off  to  the  lift,  following  a  line  di-awri 
from  th"  fourth  fai'tilngr  to  iirar  the  api^x  of  the 
hfai't.  i  !■  ig.  17).  (  )ei'asionalI\  it  does  not  di\<Tgc, 
hut  completely  co\rrs  tln'  pi'iici  rdi  um  up  to  the 
rdge  of   the  stri-nuiu.      In    flir  child,   owing   to   the 
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thvnius,  the  lun^^s  aiv  iimvo  separaUa  in  f runt. 
The  right  reaches  llic  middle  lin.',  hut  the  h-tt  unl\ 
ivaches  the  left  edge  of  the  sternum  (Symington) 
The  easiest  and  also  the  most  accurate  niethuit  ol 
indicating  the  l,„n  r  hnrdir  of  t h,  hnnj  is  the  ful- 
h.wing  (Fig.  IT)  :  A  Ini.'  is  draun  ahmg  the  six  h 
c.stal  <artilagv  from  its  st.-iial  .'nd  to  its  her  : 
from  the  heel  th.'  line  is  carried  horizontally 
round  the  body:  it  will  he  f..und  to  cross  the 
iiirdian  lin.'  l.rhind.  at.  or  near  the  eleventh  dorsal 
.pin."  (thr  anticlinal  spine).  The  corresponding 
l.nrd.T  of  the  phura  is  not  parallel  to  the  lower 
iMU'der  of  the  lung;  it  is  indicated  hy  a  line  drawn 
along  the  seventh  costal  cartilage  from  its  sternal 
rnd  to  its  heel;  from  there  the  line  is  continued 
to  a  point  '1  inches  alxAv  the  lowest  part  of  the 
,sul)costal  margin  and  then  prolonged  hori/ontally 
to  the  median  line  heliiiul  where  it  cn.sses  at  (U- 
near  the  twelfth  dorsal  spine.  Between  th.^  pul- 
m.inary  line  a!)ove  and  the  pleural  line  below,  tho 
diaphragm  i^  in  contact  with  the  chest  wall,  separ- 
atiMl  only  l>v  the  costo  iihrenie  reflection  of  tho 
pleura  On  I  he  left  <ide  these  lines  comniencp  at 
a  variable  distance  from  the  sternum  -  1  inch 
sliould  be  allowed  fnp  the  ])leura  ;;_';,  iru-hes  for  the 
limtr  (l''ig.  IV).  'IMie  idem  a  i:^  in  relatinii  with 
thel:welfth  lib,  but  occasionally  it  descends  .1  an 
inch  or  imue  beb.w  the  iieek  of  this  rib,  and  may 
be  wound<Ml  in  (iperatioiis  mi  the  ki(hicy  (Fig.  90. 
p.  j:;.-)).  It  extends  lower  d'lun  in  the  child  than 
in  the  adult.  The  left  lung  descends  to  a  slightly 
lower  level  than  the  right. 

In  penetratinjr  wounds  involviri};  the  pleura, 
.•lir  mav  enter  the  pleural  ca\  ity,  |)rod\uMng 
pneumothorax,  and  this  air  may  be  subsequently 
pressed  1»\-  the  respiratory  movements  ni_to  the 
Bubcutaneous  tissues  through  the  wound  in  the 
l>arietal  ])leu'-a,  and  b^iid  to  surgical  emphysema. 
In  w.  iinds  of  the  limLT  without  externa!  woun<l. 
,1,  \\\\r\\  that  oi'uan  -  turn  l>y  a  fractured  vil), 
llie  ;iir  escapes  fi'om  the  lung  intn  the  pl.ura, 
;in(i   m.iv   fjiciu-e    oass   infu  (he   sulx'ut  a  lieous  tissues 
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througli   th.'    pl.ural    wound,    thus   prndnciii^-   tidtli 
pnruiniithdi'.'ix    and  ^inphys'iiia. 

It  is  well  to  nnti-  that  (Miiphyscnia  may  occur 
aliciit  (••■rtain  non-penetrating:  wounds  of  the  thorax 
whi'n  thoy  nvr  of  a  valvular  nature.  In  sucli 
cases  the  air  i<  di'awn  iiito  tlie  suhcutaiK'ous 
tissues  during  iTie  respiratory  moveinent,  and  is 
forced  !)y  another  into  the  cellular  tissue,  the  val- 
vular nature  of  th<-  wound  {)r«'venting  its  escajx' 
externally.  When  the  pleural  '"  cavity  "  is  opened, 
the  lui;gs,  owing  to  the  amount  of  elastic  tissue 
they  contain,  undergo  some  dt>gree  of  collapse,  hut 
there  is  much  misconception  regarding  the  extent 
to  which  this  takes  place.  Half  the  air  in  the 
lung,  in  some  (ases  even  two-thirds,  is  i-esidual 
and  cannot  be  expelled  hy  the  passive  collapse  of 
the  lung;  when  the  dia])hragm  is  jiushed  up  and 
the  rihs  are  pulled  down  by  the  expiratory  efforts 
of  the  muscles  of  the  belly  wall  the  thoracic  space 
may  be  so  reduced  in  size  that  the  lung  still  more 
than  fills  it  ;  if  the  glottis  be  closed  a  hernia  of  the 
hint;  will  occur  through  the  wound  in  the  cliest 
wail.  If.  hr)wever,  theic  is  a  valvular  orifice  into 
the  pleural  cavity,  so  that  air  can  be  suckt^l 
ii,  but  not  expelled  from  it,  every  respiratory 
effort  increases  the  amount  of  air  in  the  pleural 
spac<^  ;  then  compn'ssion  of  the  lung  and  suffo- 
cation r|uiekh-  eiisu.'.  Air  or  fluid  introdueed 
wilhin  ih<'  hi'alt!i\-  ]iIiMir;il  caxily  is  i';ipidl.\' 
alisovlx'd.  Maeeweii  is  of  oitiniou  that  collapse  of 
the  lung  i<  pivveiited  bv  (he  eai>illai'y  attraction 
which  exists  bet\\r<'n  the  \isc<'ral  and  jiai'ietal 
layers   .if  thi>   pleura. 

In  wounds  of  the  lung  the  blood  juay  escape 
in  three  directions  :  into  the  tissue  of  the  organ 
(^j)ulmonary  apoplexy),  into  the  bronchi  (causing 
haMUo])! ysis).  ;ind  into  the  pleura  Ceausing  hienio- 
thoraxV  Tn  some  instances  (he  lung  has  lieeii  rup- 
tur(Ml  without  wound  and  widiout  fracdiie  to  (he 
I  ibs.  These  cases  are  diflieult  to  interpret,  and 
probabl\-  (hi'  best  <'Xplana(ion  sugc<'st<'d  is  (lia( 
put    forwai'd    i)y    m.    (Jossihii.      I'his    suru:eon    be- 
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licvcs  that  at  the  time  of  the  injury  the  lungs  arc 
-ucldeuly  filled  and  distended  with  air  hy  a  full 
insi)irati()n,  and  that  the  air,  ]»revented  from 
■seaping  hy  occlusion  of  the  lary^--,  thus  becomes 
|M'nt  up  in  the  pulm(Uiary  tissue,  .ind  the  lung  not 
iH'ing  able  to  recede  from  the  superincumbent  pres- 
sure, its  sti-ucture  necessarily  gives  way. 

Owing  to  the  fineness  of  its  capillaries,  and  to 
llie  fact  that  all  venous  l)lood  retuiiied  to  the  heaJt 
must  pass  tlir-mgh  tlie  lungs  befon;  it  can  roach 
nthi'r  parts  of  the  body,  it  follows  that  pyannic 
.111(1  utlier  secondary  deposits  are  moic  eonimonly 
met  with  ill  th.'  liinn-  than  in  aii.\  eth.-r  .^t"  the 
viseei'a. 

l.unj^  cavities  icsultiiiu  fr'Hii  t  ulierculosis,  gan- 
ui'ii''.  ''i  bi(inclu<'ctasis  lia\e  bern  successfully 
mcisril  aiid  drained,  and  the  satn*-  nn-asur*'  lias 
been  appli.'d  ii.  hydatid  cysts  of  th-'  lung.  Deep 
itieisioiis  111  til.'  lung  arc  followcj  b\  Irss  luenior- 
1  liage  than  might  be  <'.\i»<'ct«'d  from  such  a  vascular 
iipiian. 

Nerve  supply  of  the  pleura.      T]     acute    innaiii- 

matinii  (it  tln'  pleura,  jiaiii  may  br  \-ci-y  inf.'ns.', 
.iimI  liic  respiralor\  mii\  rinriits  i,n  tli.'  --idr  alT..-t<M| 
may  be  gr<'atly  diiiiinish.d  'j'ln'  pain,  it'  m  the 
lower  part  of  the  tlmrax,  ma)  \h-  r.\'i]v,(\  to  th<« 
.■iliiloiiK'n.  T'lr  (Xplaiiat  ii.ii  ,,t'  tli<si'  ♦'acts  must 
!"■  sought  ill  til.'  nrr\c  siippl\  >,f  ilir  p  ma.  Thr 
costal  pleura  is  supplied  li>-  tlie  adja<riit  iiitrr 
costal  iirrvcs.  whirli  al^nsiipplx  thr  cuir.'^p.iidiim 
intercostal  musclrs.  '{']],.  niiiseli's  are  inliibif^d 
\\h<n  thr  iindeilying  parts  of  the  pjema  are  iii- 
"'i'ii<d.  The  lower  six  dorsal  n.i\.'s  also  <uppl\- 
li'  abdominal  wall;  lieiic<.  jiain  arising  in  th«' 
'>t;il  ph'iira  may  b<'  referrrd  bv  the  pati<rit  to 
'lie  ab<|oni.ii.  and  Lad  to  a  suspicion  of  abdominal 
dis.'ase.  '["he  diapliva^mat  ic  and  tlie  mediastinal 
pleura  ;iie  siijipli,.,!  by  (he  phrenic  ner\es,  and 
l''iin  arisinir  in  (lies.,  parts  may  be  ref.'rred  fo 
llie  iieck  (,r  shoulder.  The  cervical  pleura  is  aNo 
supplied  bv  the  iihvenic  nerv<>  ( \] .  ^\ .  Johnston), 
i  iic    iiii«'iM-ii    (inides  opposite   I  tie  junction   of 
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the  manubrium  and  <  '^  liulus   in   front 
fourth   dorsal   vortcb         .ehind. 

Certain  foreign  sub  ances  that  havo  U-en  drawn 
into  the  air-passages  have  shown  a  remarkable 
facility  fov  oscaping  through  the  parietes.  Ibus 
Mr.  Godk'u  records  the  case  of  a  child,  from  an 
abscess  in  whose  back  there  ♦■scaped  a  head  ot 
rye-grass  that  had  found  its  way  into  the  air  pas- 
sages fortv-thriM;  days  previously. 

Foreign  bodies  in  the  trachea  and  bronchi  can 
now  bo  located  and  <'xtracted  by  aid  of  tlu' 
bronchoscope.  The  mucous  membrane  at  the  bi- 
furcation of  the  trachea  is  hi^dily  s<>nsitive,  and 
the  orifices  of  the  secondary  bronchial  tubes  can 
be  s^-en  to  contract  and  dilate  by  virtue  of  tli." 
circular  musculature   in  their   walls. 

The   loot  of  the   lung  and  bronchi  can   l)e  ex- 
posed  b'-   opening    the   dcH'sal   wall   of   the   llmrax 
behind  the  vertebral  bordt>r  of  the  scaiuila.     l\us- 
sell  and  Fox  record  the  case  oi  a  boy  in  whom  a 
pin,   :i  inches  long,   had  slipped  head  downwards 
within  the  trachea,  and  ultimately  lodged  in  the 
lower  division  of  tlie  left,  l)r(jnehus.     They  resected 
part  of  the  eighth  rib  from  the  back,   i)ushed  the 
lung  forwards  to  expose  the  l)ronchus  at  the  root, 
and    r(>nioved  the    pin.     The   ro<»t  of   tlu;   lung   re- 
quires to  be  steadied;  through  the  pericardium  it 
is  intimately  bound  to  the  diaphragm  and  follows 
the  movements  of  that  muscle.     In  the  case  men- 
tioned above,  the  boy  was  able  to  leave  the  hospital 
twehe    da\s    after    the    o])eration.  _   _ 

'I'll*'  iH'arl  aiKl  |M'iH!H«liiiiii.  The  [xsition 
nnd  extent  of  the  pericardium  may  be  indicated 
thus  on  the  surface'  of  the  thorax  (Fig.  4S)  :  Thr<<e 
p(;ints  are  tak.'n  :  (1)  the  ii/)ira/,  over  the_  ajjcx 
beat,  in  the  tiftli  Lfi  iiil-rcostal  space,  :}\  inches 
from  tlie  sternum  ;  (-2)  tin;  sternn-mannhr'uil,  mid 
wa.v  betweei!  the  lusertitins  of  the  second  costal 
cartilages;  CO  the  infrrior  nivnl.  I  inch  to  the 
right  of  the  sterno-ensiform  point  and  directly 
'.;!•.•  rr!c!;>l  !o  t]>e  termi !!-:it ion_  of  the  inferior  vena 
ca\a.     When    these    three    jjoints    are    united    by 
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curved  lines,  as  in  Fig.  4S,  the  area  ovo'  tlu>  poii 
ciirdium  and  its  contents  is  marked  out.  The 
lower  line  crosses  A  an  inch  or  more  below  the 
sterno-i'nsiform  point;  if  a  trocar  be  thrust  back- 
wards in  the  an^le  between  the  ensiform  process 
and  seventh  left  costal  cartilage,  it  enters  the 
pericardium  just  above  the  diaphragm.     Through 
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li^-  4S.— The  relationship  of  the  pericardium  and  heart   to 
the  sternum  and  rihs. 


'Ills  angle  the  pericardium  may  be  drained;  hy 
!-srcting  i)art  of  the  fifth  and  sixth  cartilages 
Its  cavity  may  be  explored.  The  ritjht  border  of 
I  lie  piM'icardium  is  tlee|)ly  ])laced  and  covered  b;. 
liii'  right  lung  (F'm.  IT):  m  health  it  sliould  lUit 
project:  more  than  1  inch  boy  on  d  the  right  sternal 
lidider. 

ing  parts  are  contained  in  the  pt;ricardium  :  The 
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hiDiiiiatioiis  of  tht>  inft'i-iur  and  suporior  vena- 
cava';  <hc  ascfiidiiig  aorta  and  puhiiniiaiy  artoiy. 
The  posiliiiii  (if  tlirsc  parts,  and  of  the  arch  of  the 
aorta  and  its  hianchcs,  is  shown  in  I'iK-  '"'•.  It 
will  ])(■  ol)s.'rv('d  that  more  than  two-lliirds  of  the 
anterior  siirfaci;  of  the  heart  is  made  up  of  right 
ventriclo  and  auricle;  consequently  it  is  these 
parts  which  are  u'^ually  ])erforated  m  stabs  of  the 
lieart. 

The  heart  may  he  exposed  for  operative  treat- 
ment hv  remo\al  of  the  terminal  inch  or  more  of 
the  foiirtli  jind  fifth  left  costal  cartilages.  The 
li.-irt  nri\  hr  tierly  handh'd  and  sutured;  th:' 
suigenii's  task  i-  icndei((l  diliicult  h\  us  rapid 
motions  and  the  respiratcn-y  movements  td"  the 
pericardium  and  diai)hiagtn.  Wlieii  the  heart  is 
Wounded,  hlood  escajjes  into  the  peidcardium,  lead 
ing  to  compression  of  the  auricles  and  the  arrest  of 
the  inflow  of  hlood.  Hydi-oi)s  of  the  pericardium 
may  cause  death  in  a  simi'ai-  n>ani.er.  ()thei' 
things  being  ecpial,  a  v.nund  of  the  vi-ntricle  is 
less  rapidly  fatal  tlian  is  a  wound  of  th"  auricle, 
owing  to  till-  thitkness  of  the  \entiicular  wall, 
and  to  its  ca})acity  for  contracting  and  prevent- 
ing the  esca{)e  of  blood.  Heath  in  cases  of  wound 
of  the  heari  would  appear  in  a  great  number  of 
cases  to  be  dui'  to  an  impression  upon  tin-  nervous 
ctMitres  rather  than  to  actual  lucniorrhage.  Many 
instances  have  lii'en  recorded  to  show  that  the 
hoart  may  be  very  tolerant  id'  foreign  bodies  in 
its  substance.  Thus  a  man  li\i'd  for  twenty  days 
with  a  skewi'i-  ti'a^crsing  the  heart  from  side  to 
side  (l''«'rrus).  In  anc)ther  case  a  lunatic  pushed 
an  iron  rod.  over  (1  inches  in  h'Ugth,  into  his 
chest,  until  it  disappeared  frdui  \  irw,  although  it 
could  be  f(dt  beneath  the  skin  receiving  ])ulsation 
from  the  heart.  He  died  a  yeai'  following,  and 
the  metal  was  found  to  ha\i'  piei'cecl  not  only  the 
lungs  but  also  the  ventricular  cavities  (Tillau.x). 
Wounds  of  the  heart  have  been  sutured,  the  in- 
sei'iioii  .>f  the  siiiclns  imiimii^  oidv  niomeniary 
disturbance    of    it-;    .-letidn.      Travcrs    has    sutured 
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a  wouiul  (if  ill*'  lit^ht  wiitiiclc  into  which  he 
was  ablo  to  phu*"  thrve  ting«rs  to  pn-vriil  haiiua- 
rhago.  Apropus  <'f  chfst  woiukIs,  Velpeau  c'it<.'S 
t ho  case  of  a  man  in  \vh<is<'  thoax  was  fnuiul 
a  part  of  a  foil  that  entirely  tran>ri.\((l  the  chest 
from  lihs  to  spine,  and  that  hail  heeii  introduced 
fifteen  years  Ix'fore  death.  In  the  nniseuin  of  tli-,; 
Hoval  College  of  Siii-geons  is  t!ie  shaft  of  a  cart 
■  hat  had  l>een  forced  through  th(>  ril)s  on  the  left 
>ide,  had  ])assed  entirely  through  the  chest,  and 
had'come  out  through  the  rihs  un  the  right  side. 
The  patient  had  lived  ten  years. 

Paracentesis  of  the  pericardium.  As  alnadv 
ihciit  iMiied,  the  pericardium  may  be  tappi'd  or 
drained  thinugh  the  left  costo -eiisiforin  aiiglr 
I  I'ig.  4H).  The  extent  to  which  it  is  co\ercd  liy 
the  left  pleura  and  lung  is  extremely  variahh', 
hut  in  the  majority  of  cases  it  may  Ite  tapped  in 
!he  Irft  fcnirth  and  fifth  spaces,  u])  to  !  inch  fnnii 
(lie  sternum,  without  injuring  the  pleura.  The 
internal  mammary  artery  descends  in  these  spaces 
.'■  an  inch  from  tlie  sternum,  and  divides,  liehind 
thr  seventh  cartilage,  into  its  superior  ep.igastric 
and  musculo  phrenic  In-anches. 

'I'lir  iii<><li:i«»liii:i.-  Abscess  in  the  anterior 
mediastinum  nia.\  ha\i'  deNelojxHl  in  situ,  or  may 
have  spread  down  frnm  iht;  neck.  In  likr  nunwier 
|iosterior  mediastinal  aliscesses  ma\'  arise  from 
diseases  of  the  adjacent  sjiine,  or  lymphatic 
elands,  oi'  may  be  due  to  the  spreading  down- 
wards of  a  retroyl.aryngeal  oi'  ret ro-(esophagial 
I'ulh'ction  of  mattei-. 

The  employment  of  Kontgi'ii  ra\s  in  ihe  diag 
imsis  of  intrathoracic  disease  has  greatl\'  «'nlargcd 
"ur  knowledge  of  the  respiratory  nK)vements  and 
relationshii)s  of  the  thoracic  viscera.  In  Fig.  10 
(from  a  careful  drawinu:  e:i\cn  by  ])r.  Halls 
I>ally)  a  i'epi-es<  ntat  ion  is  given  of  fh-'  inni--' 
iinpoi'tant  ])artR  s<'cn  when  the  chest  is  examined 
in  an  axis  ]iassing  from  the  ri^ht  nipple  t<i 
Itie  ietr  scayiuia  of  ihe  paiieni.  i  h<'  iieail  ami 
liver   a|i]iear  as  shadows,   mo\inLc  downwards  and 
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fi)V wards  in  inspiijif ion,  upwattls  aiul  hatkwards 
in  expii'atiun.  As  tho  diaphragm  dosoonds,  and 
the  heart  moves  away  fri»ni  the  spine,  the  pos- 
t^criiir  niediastiiiuni,  eontaining  the  anvta  and 
a'sophagus,  appears  as  a  transr;.  .liaid  tiiangle. 
With  insi)irati,-n,  too,  tlu'  lungs  clear  up  and 
heroine  more  traiisi)aiTnr.  Tln'  ant^'rior  medias- 
tinum_  also  is  s<'en  as  a  clear  spac^.'.  In  tin- 
superior   mediastinum    may    Ix;   f:V^en    the    arch   of 
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Fig.  4'>.— Orthodiagram  of  the   tliorax.        (•///'/   Ih.   Iloll. 

Dally.) 

riK-  iiuMijon  oi  pMits  is  shown  in  cxtrenic  insiiiraiion  ;  Hit'  posiiidii 
of  tho  di;i{)hr;it:ni  and  li\  t-r  in  cxjiiration  is  also  shown. 

the  aorta  as  it   jtasscs  uackwartis  fioni  ih./  manu- 
brium to  th."  fourth  dorsal  Vi'rtehra.      In   the  in- 
dividual  from  whom  Dr.   Halls  Dallv  construct^>d 
tho  diagram  given  in  Fig.    19,  the  vertical  move- 
ment   of    the    diaphragm   amounted    to    .3    inches. 
In     noi'nial     respiration     the     v.'rtical     niov^mimt 
from    h  to    'l   of  an    imii. 
Tho  azygos  veins,  commencing  as  fh-y  do  below 
in  the  lumbar  veins,  and  ha\ing  more  or  less  direct 
commiinieati(ms    with    thr    common    ili;.c,    renal, 
and  otnrr  tnbutrtries  to  the  vena  cava,  arc  ai>i( 
to  a  great  extent  to  carry  on  the  venous  clrcula- 
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tinii  in  cases  (-f  obstruction  cf  ihr  teiiiilnal  purt 
of  the  superior  vona  cava.  In  this  they  aie  as- 
sisted by  the  vcnit  cuniiti'S  nf  the  internal  mam- 
illary artery  and  epigastric  veins;  the  intraverte- 
bral  veins  also  became  giratly  mlargcd,  and  s<-rve 
as  anastumiitic  channels  Ijetu.rn  th--  superior  and 
inferior  caval  systems. 

These  \eins  arc  apt  tn  b.-  pressed  ujion  by 
tumours  (such  as  enlarged  gland  masses)  de- 
veloped in  the  posterior  mediastinum,  and  to  pro- 
chu'o  in  consequeneo  some  (iMlenia  of  the  chest 
walls  by  engorgement  of  those  intercostal  veins 
that  they  receive.  Tumours  growing  in  the  pos- 
terior mediastinum  may  cause  trouble  by  jiress- 
ing  upon  the  trachea  (u-  gullet,  or  liy  disturbing 
the  vagus  nerve  or  the  cord  of  the  symi)athetie. 
The  numerous  lymphal  in  glands  which  surround 
the  tracht'a,  bronchi,  and  cesoiduigus  are  often  the 
scat  of  tulterculosis.  They  l>^come  adherent  to 
these  oi'gans  and   may   ulc<^rate   into  them. 

'I'liorarii'  «liirl.  Krabbcl  reports  a  case  of 
fiacture  of  the  9th  dorsal  vertebra  ass(»ciated  with 
rujjture  of  the  thoracic  duct.  The  patient  died 
in  a  few  days,  and  tlie  right  pleura  was  found 
to  contain  more  than   a  gallon  of  ])ure  chyle. 

The  bodies  of  the  upper  lumbar  and  low<'r 
dorsal  vertebrae  are  fr<'quently  the  site  of  tuber- 
eidosis;  so  are  the  apical  jiarts  of  the  lungs. 
Dj-  WoodyJones  has  drawn  attention  to  the  close 
ndationship  of  these  parts  t-o  the  thoracic  duct, 
and  to  the  possibility  of  a  tub<^rcular  invasion 
iieginning  from  the  alimentary  canal  being  coi;- 
\eycd  to  these  sites  of  election  by  the  duct.  The 
r<'ceptacnlum  chyli  is  foi'med  on  the  bodies  of 
the  first  and  second  lumbar  vcrtebrip,  from  which 
the  duct  ascends  in  the  posti^rior  mediastinum 
Ml  front  of  tlie  lo\v<'r  dorsal  vertebra'.  In  eas<'s 
"f  cancer  of  the  stonia<'h.  the  ce)-\  ical  glands 
I'lind   the   termination   of   the   thoracic   duct  mav 
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stage  of  Ihe  disease. 

takes  place  by   means  of   th.'   thoracic   duct. 


PART  III.    THE  UPPER  EXTREMITY 


(  IIAITKK    Xl 
THE    REGION    OF    THE    SHOULDER 


A    STIDV    (if    till'    M'gidll    of    thr    slldukli'V    C<  ilil  piisi'S 

the  clavicle,  the  scapula,  the  upper  eiid  (  f  the 
humnnis,  anil  the  soft  ])arts  that  surround  them, 
tiiiiethr)    with    the   shiiultler-jiiinf   and   axiUa. 

>tiii-r:i4-4'  aiiatoiiiy.  -  The  chi\  ich',  aci-onrioii 
process,  and  scapuhir  spine  are  all  sulicutaneous, 
and  can  l)e  readily  felt,  in  the  upright  position, 
when  till'  arm  hangs  l»y  the  side,  the  clavicle  i.s, 
as  a  rule,  not  tjuite  hori/.ont;il.  In  \vell-develope(l 
subjects  it  inclines  a  little  ui)\vards  at  its  outer 
end.*  In  the  recumbent  ])osture,  the  weight  of  the 
limb  being  taken  off,  the  outer  end  rises  still 
higher  above  the  sternal  e.xM'emity.  The  degree 
of  the  elevation  can  lie  best  estimated  l)y  a  study 
of  frozen  sections.  Thus,  in  making  horizontal 
sections  of  the  l)ody,  layer  by  layer,  from  above 
downwai'ds,  l^raune  found  that  by  the  time  the 
stei-no  clavicular  articulation  was  reached, 
head  of  ihe  humerus  would  be  cut  across  in 
la(e)'al    pait    of   the   section    (Fig.    .")0). 

The    deltoid    tubercle    of    the    clavicle    may,    if 
large,   be   felt   through   the  skin,   and  be   mistaken 

*   111  ^MiiH'  wcitiirii.  in  'lit'  I'l'ibl,',  ,■111.1   in  snnic  tiMtr  .w-.slmul.liT.-.l   men 
tln>  olHVhlf  ni;i_v  \,i'  Imn/Diita!,  ,.r  its  ..■u,.|  ,.n.l  nuiy  incline  dowuwauls. 
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for  an  exostosis.  The  acioiuiu-elavicular  j<'int  Ins 
in  till'  plant'  of  ;i  xcitical  iiiiu  passing  up  the 
middle  of  the  I'luut  ot  the  ami.  A  pr«nninence  is 
sonietinies  frit  about  this  joint  m  placo  of  the 
level  surface  that  it  shoidd  present.  Tliis  is  due 
to  an  enlargt'niL'iit  of  the  end  of  the  clavicle,  or 
to  a  thickening  of  the  fibro-cartilage  sometimes 
found  in  the  joint.  In  many  cases  it  has  ap- 
jteared  to  me  to  be  due  to  a  tnlling  luxation  up- 
Aards  of  the  clavicle  depending  upon  some  stretch- 
ing of  the  ligaments.  It  is  certain  that  the  dry 
I'one  seldom  sliow.i  an  <'nla  rge.MK'nt  such  as  to 
account  for  this  xcry  common  pi-oiniiienee  at  the 
acromial  articulation.  The  sternal  end  of  the 
clavicle  is  also,  in  muscular  sul)jects,  often  laige 
and  unduly  prominent,  and  sufhciently  conspicu- 
ous to  suggest  a  lesidu  nf  the  bone  (.r  joint  when 
'ii>ne  exists. 

The  roundness  and  prominence  of  the  point  of 

lie   shoukler   de))end    upon   the   de\elopnient.   of   the 

i'  Itoid  and  thti  ])osit;ion  of  the  ujjper  end  of  tlie 

iumerus.     The  deltoid  hangs  like  a  cnirtain   fiom 

•  lif>  shoulder  girdle,  and  is  bulged  out,  as  it   weic. 

''V   the   bone   that   it  covers.     If   the   hi'ad   of   the 

iiimerus,  therefore,  be  diminished  in  bulk,   as  in 

line    impacted    fractures    about    the    anatomical 

i.'ck,  or  be  removed  from  the  glenoid  cavity,  as  in 

lislocations,  the  deltoid  becomes  nxjre  or  less  flat- 

•iied,    and   the   acromion    proportionately   promi- 

"■nt._    The   part   of   the   humerus  felt  beneath   the 

l''ltoid   is   not  the  head,   but  the  tuberosities,   the 

greater  tulierosity  externally,  the  l(\sser  in  front. 

•V  considerable   portion   of  the   head   of   the   l)one 

■an   be  felt  by   the  fingiM's  ]ilaced   high   up   in   the 

ixilla,   the  arm  being  forcibly  abducted  so  as  to 

l)ring  the  head  in  contact  with  the  lower  part  of 

the  capsule.     The  head  of  the  humerus  faces  very 

much  in  the  direction  of  the  internal  coiulyle.     As 

this  I'elatioii,  of  course,  holds  good  in  everv  posi- 

ir.n 


f     i  1-        1 
y>^      «-«'L      ijwii.  ,      ib     L.~,     Hi      \  rii  lit:      in      eA.iiniiiUi^ 

injuries    ab(uit    the    shouldiM-,     and    in    reducing 
ilisloeations   b>-    manipulation,    the   condx  le    bei 
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used  as  an  index  to  the  position  of  the  upper  end 
of  tlie  bnne. 

In  thin  .suhjtets  the  outline  and  hdid.rs  (-1 
the  scapula  can  be  more  or  less  distinctly  niadr 
out,  hut  in  fat  .ind  muscular  subjects  all  parts 
oi  the  hone,  except  the  spine  and  acromion,  are 
difficult  of  access  in  the  ordinary  positions  (if  the 
limb.  To  brine;  "ut  the  superior  angle  and  verte- 
bral l)order  d  the  bone,  the  luind  of  the  subject 
should  be  carried  as  far  as  possible  over  the  opjx)- 
-,ito  shoulder.  To  bring  out  the  inferior  angle 
and  axillary  border,  the  forearm  should  be  placed 
behind  the  back.  The  angle  formed  at  the  point 
of  junction  of  th(>  spine  of  the  scapula  and  thi; 
acromion  is  the  best  point  frcjm  which  to  take 
measurement  of  th»>  arm,  the  tape  l)eing  carried 
down  to  the  external  condyle  of  the  humerus.  The 
upper  liorder  of  the  scajjula  li(>s  on  the  second 
rib.   its  lower  angle  on  the  seventh. 

When  the  arm  hangs  from  the  side  with  the 
palm  of  the  hand  directed  forwards,  the  acromion, 
cxtiM-nal  cond\  le,  and  styloid  pre  ^ss  of  the  radius 
all  lie  in  the  s.inie  line.  The  groove  between  the 
})cctoralis  major  and  deltoid  muscles  can  usually 
ii»*  mad<^  (Uit.  In  it  run  the  cephalic  vein  aiul 
a  large  branch  of  the  acromio-thoracic  artery. 
Near  the  groove,  and  a  little  below  the  clavicle, 
the  coi'a-^'oid  prneess  may  be  felt.  This  pi'occss. 
however,  (lo(^s  not  actually  ])nsent  in  the  inter\"al 
between  the  two  muscles,  but  is  covered  by  the 
innermost  fibres  of  the  deltoid.  The  position  of 
the  coraco-acromial  ligament  may  bo  defined,  and 
a  knif"  thrust  through  the  micldle  of  it  should 
strike  the  bice]")s  tendon  and  open  the  slioulder- 
joint. 

When  the  arm  hanes  at  the  sid(>  with  the  palm 
forwards,  the  Incipitnl  Kroove  may  be  defined 
din^ctly  lielow  the  acromio-clavicular  joint. 

Just  below  the  clavicle  is  a  depression,  the  sub- 
eiaxieiiiai'  ios>a,  wiiieii  \aries  CfUlsuieiaiMX'  lU 
depth  in  different  subjects.  It  is  obliterated  in 
subcoracofd  dislocations  of  the  humerus,  in  frnc- 
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tures  of  the  clavicle  with  displacoment,  by  many 
axillary  growths,  and  by  ionie  inflammations  of 
tho  upper  jiart  of  tho  thoracic  wall.  Jn  sub- 
clavicular 111-  infracoracoid  dislocation  the  fossa 
is  replaced  by  an  eminence.  In  this  region,  at  a 
spot  to  the  inner  sitle  of  the  coracoid  process,  and 
corresponding  nearly  to  the  middle  of  the  clavicle, 


the  pulsations  ot  the  a.xillary  artery  can  be  folt 
against  the  s<'cond  rib.  Just  b<'!ow  the  clavicle 
the  interspace  Ixjtwcen  tho  sternal  and  clavicular 
portions  of  the  p«'ctoralis  major  can  oft«'n  be 
Tuade  out. 

The  anterior  and  posterior  borders  of  the  nxilla 
are  very  distinct.  The  anterior  border,  formed 
by  the  lower  edge  of  the  pcctoralis  major,  follows 
the  line  of  the  fifth  rib.  The  dt?pression  of  the 
armpit  varies,  other  things  being  '  qual,  with  the 
position  of  the  ujiper  limb.  It  is  most  deep  when 
the  arm  is  raised  from  the  sitle  at  an  angh;  of 
al)out  4'i°,  and  when  the  muscles  forming  the  bor- 
ders of  the  space  are  in  a  state  of  contraction. 
As  the  arm  is  raised  abovt^  the  horizontal  line  the 
depression  becomes  shallower,  the  head  of  the  bone 
projocHng  into  tho  space  and  more  or  less  oblit^M-- 
ating  it,  while  the  width  of  the  fossa  is  encroached 
iil)on  by  the  approximation  of  the  anterior  and 
nosterior  folds.  The  coraco-brachialis  muscle  itself 
forms  ^a  distinct  projection  al^ng  the  humoral 
~ide  of  the  axilla  when  the  arm  is  raised  to  a 
right  angle  with  tho  body.  If  tho  arm  bo  brought 
nearly  close  to  the  side,  the  surgeon's  hand  can 
lie  thrust  W(dl  up  nto  the  axilla,  and  the  thoracic 
vail  explored  as  high  up  as  tho  third  rib. 

The  axillary  glands  cantiot  be  felt  when  they 
are  in  a  normal  condition.  The  central  set  lies 
l)oneath  'he  axillarv  tuft  of  hair. 

The  direction  of  the  axillarv  artery,  when  tho 
arm  is  raisinl  from  th*^  side,  is  represented  by  a 
lino  drawn  from  the  middle  of  the  clavicle  to  the 
inimnus  at  the  iiiiiei-  side  oi  (h  coraco-brachial's. 
A  line  drawn  fi-om  the  third  rib  near  its  cartilage 
to   the   tip   of   the   cnraeoid    process   indicates  the 
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uppor  lKir(l(^r  of  tho  pectoralis  minor,  and  the  spot 
whore  this  line  crossfs  the  line  of  tho  axiUnry 
artery  points  out  the  position  of  the  acromio- 
thoraeic  arterv.     A   line  drawn  fr^in  the  fifth  rih 


l"i>*.  SO.  —  Hori/.ontiil  section   of  (he    body    just    below  the 
upper  border  of  the  manubrium.       (  Hiuhh-  . ) 

aMiiUul'i-uim  ;  /-,  lu  :iil  "l  liiiinriu-  ;  '.d.iv  icl,'  :  /.  tit'-I  rili  ;  ■ ,  >.'c,,ii'l 
rill  :/.  third  ddixal  vcriftiva  ;  ./.  vpiiii'  ni  -(■>•. mil  (Im-al  ;  A,  prc- 
turiilis  major:  (.  dcltoiil  ;  .;.  infra-iiiiuit  u-  ;  /,,  suliscai>iiiari- ; 
/,  (■iiiMiMi-hr.u'hiali.-;  ami  liic'c|is  :  ///.  iiicioi'alw  ininur:  -/,  ~i'rraln  : 
nia.'mi-- ;  o,  iiitcrco-tals  ;  y,.  >rmi>)iiii  ili»  and  iiiultitidu-  -piiia-- 
■/,  lii\  I'liiiT  ■•i'r\  ii'i<  and  <'i»miili'.\iH  :  r,  lnnu'i>-iiiiiw  dor^i  :  x.  ■<iilc- 
niiw  cilli  ;  /.  rhc>nil)i)idfiis  ;  (/,  trapoziiH  :  r,  -Icrno-ihyroid  : 
\r,  sti'rn'r-hyoid  ;  P.  thymii-;;  I.,  Iuiil,' ;  1,  It  It  innominate"  vein  ; 
'2.  left  cjirotid  arti'ry:  :(,  left  sMlH-lavian  arirry  :  t,  vertehral 
iinery  ;  J.  Irit  -ubrlavi  m  vein  :  r,.  ccjilialii'  \.an  ;  7.  ipIutih-'  nerve  ; 
.S,  vaj,Mis  ;  ',1,  Iran--,  ci^r  -i  Mi.ular  artiT\ . 
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near  its  cartihign  to  tin-  tip  of  the  coraeoid  process 
indicates  tho  lower  h(M(lei  of  tht>  jxH-toralis  minor, 
and  the  position  of  thf  long  tlioraeic  artery  whieli 
runs  along  that  hordrr.  The  liiir  of  t'hr  suh- 
■•^e;i  piila  )•  aihiN  ronc-pi  mhU  id  ilie  Icvvr  l)(ii'(|rr 
(■t    the   suliscapnlaiis   iimsclf   .limig    w  hicli    it    i'uii>, 
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l.ut  tlit>  position  of  iliis  lioi'cln-  can  only  b(;  ap- 
|ii'(Aviniately  indicated  un  llu'  living  or  undibscctod 
Mibjeet. 

Tlie  circuinllcx  ni  r\t'  and  posti  rior  ciicuniflcx 
aitfi-y  cross  the  humerus  m  a  hoi'i/.oiital  line  that 
is  about  a  finger's  bi'eadth  above  the  centic  of  the 
vertical  axis  of  the  deltoid  muscle.  Tiiis  j)oint 
is_  of  importance  in  cases  of  supposed  contusion 
of  the  nerve.  These  various  indications  of  the 
positions  of  the  main  Ijranches  of  the  axillary 
artery  iirc  made  while  the  arm  hangs  in  its 
t;atural  position  at  th^^  side.  The  doi'salis  .sc;i- 
pula;  arlrry  ci'osses  the  axilla  r\  border  at  a  point 
eorn'sponding  to  t'i<'  eentr»j  of  the  \ei(ical  axis 
<.f   tlie    dtdtoid. 

I'lir  4-l:ivi4-l4>.  Thr  skin  .i\,r  tlic  cla\i(le  is 
Ioos(dy  attached,  and  is  easily  disijlacod  about  the 
bi'iie.  riiis circunistanc.'  may  si'rve  to  explain 
v\:i\  the  skin  so  cd'ten  i  scajx's  actual  wound  in 
e(>ntusions  of  the  clavicular  r(>gioi!,  and  in  part 
explaii>s  the  infrequency  of  i)en.t  i  at  ion  of  the 
integument  in  fraetui'es  of  th.'  clavii-je.  The 
tli)v<'  sui)iaclavieuiar  n<'r\<s  tiiat  cioss  the  clavicle 
are  branches  of  th"  third  and  fourtli  cervical 
nerves,  and  li  is  wcl!  to  note  tiiat  pain  M\er  the 
eoUar  bofi  ■  is  sometimes  a  mai'ked  feature  in 
disease  of  iiic  upper  cer\ieal  spiiu'.  This  -\nip 
toin  is  tfien  due  to  irritation  of  these  nerv(s  at  their 
points  of  exit  from  the  spinal  canal.  A  communica- 
tion between  the  external  jugular  and  ctplialic 
veins  is  occasionally  seen  to  cross  the  davic'le. 

IJeneath  the  clavicle  the  gr.'at  vessels  and  tlie 
gri<at  nerve-cords  lie  u]ion  the  first  rib.  The  vein 
is  the  most  internal,  and  oceiip-s  the  acute  angle 
between  the  coilar-b(Uie  and  tht;  first  lil).  It  will 
be  seen  that  growtle.  from  the  bone  may  rea<lilv 
I'fess  upon  these  important  structures,  aiu?  that 
the  vein,  from  its  i>osition,  ;is  well  as  from  the 
lighter  resistance  that  it  offers,  is  likely  to  be 
the  first  to  1)(  compressed.  These  structures  havo 
als,,  been  ^wiMinded  bv  frai,niients  of  bone  in 
iiaciiiif    ..I    iiie    tliivicic.      iciriunaiciv,    botwoon 
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the  cla\ie'lf  und  thos4'  larg.'  n«i\rs  and  V4'ssrls 
the  subclavius  musclo  is  inU'rio.sc'd.  Tliis  iuuscl<' 
is  cluhcly  attached  t(j  tiic  uudfr  biuface  of 
the  bone,  is  cnvolopfd  in  a  dt-nso  fascia,  and 
forms  one  of  the  chief  prot-eciions  to  the  ves- 
s^ds  in  cas^--  of  fracture.  This  inttM-i)obing  pad 
of  muscle  is  also  of  gr.at  S4_'r\  ic<'  in  res<,'ction 
operations.  ]^raune  states  that  bv  pi'essing  the 
clavicle  acj'inst  the  tirst  rib  in  the  dead  body 
a  stream  of  injection  in  the  thoracic  duct  can,  in 
some  eases,  be  entirely  arrested.  lichind  the 
ch'.vicle  the  following  structures  may  be  noted, 
viz.  the  innoniinat*',  suliclavian,  and  external 
jugular  veins,  ihe  subclavian,  supiascapular,  and 
internal  mammary  arteries,  the  C(ji'ds  of  the 
brachial  j)Iexus,  tlu^  phrenic  ner\e  and  nerve  of 
Bell,  the  thoracic  duet,  thi'  omo-hyoid,  scaleiu\ 
sterno-hyoid  and  strrno-thyroid  muscles,  and  the 
apex  of  the  lung.  The  stei'nal  end  of  the  btiiie  is 
fiot  far  renio\ed  fi'om  the  innominate  or  left 
carotid  artery,  the  vagus  and  recurrent  nerves, 
the  trachea,   and  the  (esophagus. 

These  relations  of  i\w  clavich>  ai'c  given  to  show 
the  dangers  in  the  way  of  partial  or  complete 
resections  of  the  i)one.  The  ditlic\ilt ies  and  i-isks 
of  the  operation  iiu'rease  as  one  jirogresses  fioin 
the  acromial  to  the  sternal  end.  Keseetion  of  the 
acromial  third  of  the  l)one  is  C(  !nparative1.\  easy, 
l>ut  resection  of  the  st"rnal  portion  is  (lifTicult 
and  dangerous.  The  entire  clavicle  has  been  re 
moved  with  success,  and  the  operation  has  been 
followed  by  less  impairment  r.f  the  arm  moxcmeiits 
than  would  lie  imagined. 

The  clavicle  forms  the  Sfle  direct  bony  con- 
nexion between  the  ui)i)ei'  limb  :iiid  the  tiunk, 
and  in  S4'\cre  accidi'iits,  this  ((innexion  being 
broki'ii  through,  it  is  possible  for  the  exti'emity 
to  be  torn  off  entire.  Tims  liillroth  reports  the 
case  of  a  buy  aged  1  1.  wlmse  riglit  ai'in,  with 
the  scapula  and  cla\icle.  was  so  torn  frtim  the 
trunk  bv  -1  nh'iclune  nccidcMt  thnf  if  wn'-'  !^!>!'/ 
attached  by  a  strip  of  skin  2  inches  wide.     Other 
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■  f    avulsiuii    ot"    tlir    liiiii)    liiive    been 


^iiiiilai'    cases 

f-'ractures  of  clavicle.-  Tlif  cla\  iclo  is  mure  fi'o- 
quc'itly  brukc'ii  than  is  any  other  single  bone  in 
t'..  l)otly.  This  frequency  is  explained  by  the  fact 
ttiat  the  bone  is  vei-\  supertieial,  is  in  a  part 
exposod  to  injury,  is  slentler  and  contains  much 
compact  tissue,  is  ossified  at  a  vt>ry  early  period 
(if  life,  and  above  all  receives  a  lai'ge  part  of  all 
shocks  communicated  to  the  up|)er  extremitx .  The 
cninmon  fracture,  that  due  to  indirect  violence,  is 
(.il)liquo,  and  very  constant  in  its  position,  viz. 
at  the  outer  end  of  the  middle  third  of  the  bone. 
So  closely  is  the  (jiiter  third  of  the  clavicle  bound 
by  ligaments  to  the  coracoid  and  aei-oniioii  pro 
cesses  that  it  may  be  regarded  as  jiart  of  tho 
scapula.  Hv  nc<!  tlie  impact  r(>sulting  from  a  fall 
on  th(^  shoulder  is  transferi-ed  to  the  clavich'  .it 
llie  junction  of  its  outer  and  middle  thirds.  The 
boiH'  l)reaks  at  the  ])oint  ^\h(■re  the  foi'ce  is  trans- 
ferred to  the  clavicle  from  the  scapula,  'i'he  ])osi- 
tion  of  the  coraco-clavicular  ligaments  is  no  doubt 
of  the  gi'catest  imi)oi't  in  localizing  the  fiacture 
in  this  po^ition,  since  a  clavicle  experimentally 
subjected  to  longitudinal  coripression  does  nol 
break  at  this  spot  (l^ennett). 

The  i]ixj)i(ict  UK  lit  that  occurs  is  as  follows.  The 
inn»M'  fragment  remains  unchanged  in  position,  or 
its  outer  end  is  drawn  a  little  u])\vartls  by  the 
^terno-mastoid.  It  will  be  seen  that  any  action  of 
this  muscle  would  be  resisted  by  the  pectoralis 
major  ami  the  rhomboid  ligament.  The  outer  frag- 
ment undergoes  a  threefold  disphuMMiient.  (I)  It  is 
car?-ied  directly  (Jnnn  iranh.  This  is  effected  mainly 
by  the  weight  of  the  limb  aided  by  the  pi^ctoralis 
Uiinor,  th<'  lower  filtres  of  the  pectoralis  major, 
;in(]  the  latissimus  dorsi.  (2)  It  is  carried 
directly  iinivn-f/s.  by  the  muscles  that  pass  from 
tlie  ti'UTik  to  the  shouldi>r.  viz.  the  levator  anguli 
seaj)ulir,  the  lati'-^simus  dorsi.  and  especially  by 
the  ])ectorals.  ('A)  The  fragUKUit  is  ratdtid  in 
such  a  way  that  the  outer  end  projects  forwards, 
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tho     iniHT     (Mid     li.u'kwards.        Tliis     rdtatinii     i>, 
l)_roiijj;lit    alidiiL   mainly    hy    the    twc    pectorals,    as 
sistcd   i)i()i;iini'ntly   hy   the  scri-atus  iiiairmis.     The 
noi-iiial  action  of  this  lattiT  muscli'  is  to  carry  tlie 
scapula    foiwards,    and    the'   clavicle,    acting   as   a 
kind    of   (uilri^iKer    tn    keep    the    ujjper    liinh    at    a 
jji'opcr   distaiic(!   fi-.  .in   the   trunk,    nio\is   forwards 
at    the   same    time    and    keeps   the   scapubi   dirc^ct. 
When  this  outi'igger  is  hioken  the  s<'natus  can  no 
longer  carry   the  scapula   directly   fiirw  .iids.     The 
l)onc    tends    to   turn    towards   tlie   trunk,    and   the 
point   nf   tlie   shoulder    is   therefore   sei^n    to   nioM' 
inwards   as   well   as   forwai'ds.     The   fragments   in 
this   fracture   must  c<uisequent  ly   oxcrlap,    and   as 
th(>  displacement  is  dillicult  to  remedy,   it  follows 
that   in   no  Itone  sa\e   the   femur   is  shortening   so 
unifoi-nily  left  as  after  an  ohlique  fracture  of     he 
clavicle.     The    dem-ce    (,f    shortening    \ery    seldom 
e.xceeds  (»ne   inch.     'I'he  deforniity  associated   with 
this    fracture    is    w-dl    cdi'rected    wlun    the    ])ati<n1 
assumes  tlie  recumhent   position.      Jn  this  postuie, 
the  weight   of  the  linil)  heing  taken  off,   the  down- 
ward   displacement     is    at    oncf>    reme(lied.         The 
poitit   of   till'   shoulder    falling   hack   also   tends   to 
relii've  in   part   the   inward  displacement,   anrl  the 
rotation    of    th.'    outei-    fragment    forwards.      It    is 
through  the  scapula,  hourver.  that  these  two  latter 
displacements   are    in    the   main    renioveti.     In    the 
recumhent    })osture   the   scajjula    is   pressed   closeK- 
against   the  thorax,   with  the  result  that  its  outer 
extremity  (and  with  it.  of  course,   the  outer  frag- 
ment   of    the    c!avi<-le)    is    dratr^ed    outwards    and 
liackwar<is.   ^  Sume   suigedii^,    leciguizing   this    im- 
portant  action    of   the   scapula    in    reiiiedving   the 
(jis|)lacement     in    these    cr.ses,    strap    th(^ '  scai)ula 
firmly  against    the   trunk,    whil,    at    the   same   lime 
t  hev  ele\  ate  the  arm. 

Fractures  due  to  f/irrrf  violence  an^  usually 
transverse,  and  nia\  he  ;it  .'iny  part  of  the  hon,:. 
When  alioiit  th(>  middle  third  they  ])resent  the  dis- 
iilacernent  lust  descrili!!!  \\  !!!•!■  j]-;-.  f  •.■■•..-^  ;= -. ..  :.. 
hetween    the    ciuioid    and    trape/.(.i('    ligaments    no 
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i-  i;>itl;U'tMnent  is  possilili\     When  bt-yond  these  liga- 

as  iniits,  the  nut<\-  fiid  cf  tlic  niit-ci-  f fagnicnt  is  car- 

ir<[  forwards  hv  the  pt'cttjrais  and  .srrratus,   and 
ts  inner  end  is  a  little  drawn  up  by  the  trapezius. 
hi  this  fracture  there  is  no  general   displacement 
li'wn wards  of   the  outer   fragment,    since   it   can- 
Mit  move  in  that  direction  unless  the  scapula  g<> 
'.\ith    it,    and    the    scajiula    remains    fixed    by    the 
!  "raeo-clavicular  ligammts  to  the  inner  fragment 
<>{  till'  clavicle. 

The  claxicle  may  be  l)ri)ken  by  nii/.<ri//t/r  vin- 
li  lire  alone,  i'olaillon,  from  a  careful  analysis  of 
the  reported  cases,  concludes  that  the  muscles  that 
lu-eak  the  bone  are  the  deltoi({  and  clavicular 
j'art  of  the  great  pectoral.  In  no  case  docs  the 
fracture  api)ear  to  hav(^  been  produced  by  the 
-f'^rno-mastoid  muscle.  The  commonest  nun-ements 
nioilucing  fractui-e  ai)pear  to  be  \  iolent  mnve- 
ihrits  of  the  limb  forwards  and  inwards,  or  uj)- 
.\  ards.  These  fi'actures  are  usually  al)out  the 
•niddle  of  the  bone,  and  show  no  displacinnent 
ither  than  that  of  both  fragments  forwards,  i.e. 
in  thr  direction  of  the  fi!)res  of  the  two  muscles 
first   named. 

The  clavich^  is  more  frequency  the  seat  of 
'/n  I  /i-stficl-  friirtiin  than  is  any  other  bone  in  the 
liody.  Indeed,  one-baif  of  the  cases  of  broki'u 
collar-bone  occur  before  the  age  of  five  years. 
Tliis  is  exjilained  by  the  fact  that  the  bone  is 
•  'ssifii>d  at  a  \er\  eail.\'  period,  and  is  in  a  break- 
.il)le  condition  at  a  timi>  when  most  of  the  other 
oiig  l)Oiies  still  ])resent  much  unossified  cai'.ilatri 
II  tlieiv  iiarts.  Moreo\cr,  the  periosteum  of  the 
<'la\icle  is  UTululy  thick,  and  not  vtu-y  closely 
attach(Ml  to  the  boni\  circumsl  aiu'es  that  gieatly 
favour   subpej'iosteal    fracture. 

A  i'eftM'ene(>  to  the  rtldtianx  of  (he  b(iiie  will 
show  that  important  structures  may  be  wounde(i 
in  severe  fractures  associated  with  liiuch  displace- 
ment and  with  shaip  fragments.  Several  cases 
are  report:--:;  ■■■:  |>;t raivr.ir;  i:f  th  ■  Vippcr  iini!)  (as  a 
I  ule  incompleli  )  following  upon  fracture  of  this 
I* 
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bone.  Ill  some  casos  this  symptom  was  due  to 
actual  conii)i'ession  or  tearing  of  some  of  the  great 
nerve  cortis  by  the  displacrd  fragments.  In  other 
cases  the  nerve  injury,  whih^  due  to  the  original 
accident,  was  yet  indi^fjendcnt  of  the  l)roken  clavi- 
cle. Paralysis  of  the  biceps,  brachialis  anticus, 
and  sujiinator  longus,  muscles  supi)lied  through 
the  upjier  cord,  may  result  from  heavy  weights 
l»eing  carried  on  the  shoulder.  Cases  are  reported 
of  wound  of  the  subclavian  artery,  of  the  sub- 
clavian vein,  of  th(>  internal  jugular  vein,  and  of 
the  acj'omio-thdracic  artery.  In  several  instances 
th(!  fractui'e  has  l)(>en  associated  with  wound  of  the 
lung,  with  or  without  a  fracture  of  the  upper  ribs. 

The  clavicle  begins  to  ossify  before  any  bone  in 
the  ImkIv.  At  l)ii'th  the  entii-e  shaft  is  i)ony,  the 
two  eii(ls  l)eiiig  still  cartilaginous.  There  is  one 
I  l>i l>1nj.<i.<  for  its  st<'rnal  end  which  appears  Im'- 
tween  (he  eighteenth  and  twentieth  year,  and  joins 
the  shaft  about  twenty-fiv(\  It  is  a  mei'e  shell,  is 
closely  surrounded  by  the  ligaments  of  the  sternal 
joint,  and  cannot,  therefore,  be  well  separated  by 
accident.*  In  cases  where  the  clavicle  is  described 
as  ccngenitally  absent,  the  membrane-formed 
part  of  the  bone  is  rej)resented  by  a  liganitmtous 
eoi'd  ;  the  cartilage-formed  extremities  are  reprc- 
seiit'd  bv  bony  nodules.  Def.'ctive  ossification 
of  th<'  clavicle  is  coiinn<inly  associat^'d  w^h  an 
imperfect  ossit'ication  of  the  membi'ane  jormed 
biines  of  IIk'  skull,  the  condition  being  known 
as  rrn  II  HI  i-h  iili)-(]  ii^(,t<ti}!<is,  a  dis<'as<'  tif  v.hieh 
Mr.  1).  I'il/.williams  has  recently  collt>cted  si.xty 
exampl.s.  The  defect,  iu  th<"  cla\  icle  may  b<^  so 
limited   ;is   to    resembU'    .a    fi'acfui'c. 

Si4>t-ii<».<>lavi4*iii:ii-  J4»iiit.  -  Mthough  this  is 
the  only  articulation  that  directly  connects  tho 
iipper  limb  with  the  trunk,   yet  it   is  possessed  of 

*  Ml-.  Ui-atli  (i.'inr.t,  Nov.  is,  ISs-.M  rcpciit>  a  case  wliioli  is  prnlmlily 
uiii'iU"'.  It  ("oiirrnis  a  laii,  np^ii  U,  who,  wlun  in  tin'  ant  of  IhuvHh;,'  at 
piirkct,  turn  thn  i-Iaviclt*  away  from  its  epipliysiMl  cartilaRf,  which 
niii.iiiM-il  i,-!  siVi/,  The  iiniscie  pnxiiicing  tiie  acci^iiht  was  app.m'iill.s  llie 
pocloralis  iiiajnr. 
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>u('h  C()iisid(M'al)le  strength  that  luxation  at  the 
joint  is  comparatively  rare.  The  amount  of  move- 
ment in  the  joint  deiiends  to  a  great  extent  upon 
the  lack  of  adaptability  between  the  facets  on  the 
-tmium  and  the  sternal  end  of  the  clavicle.  The 
disproportion  betw(>en  these  parts  is  maintained 
liv  the  interarticular  cartilage,  which  reproduces 
■  'Illy  the  outline  of  the  clavicular  surface.  The 
'•avity  of  the  joint  is  V-shaped,  since  the  clavicle 
'inly  touches  the  socket  cit  its  inferior  angle  when 
the  arm  hangs  by  the  side.  When  the  arm  is 
elevated,  howe\(>r,  the  two  bones  are  brt)ught  in 
iiior(,'  immediate  contact,  and  the  joint  cavity  be- 
comes a  mere  slit.  Thus,  in  disease  of  this  articu- 
lation it  will  be  found  that  of  all  movements  of 
the  joint  the  movement  of  the  limb  upwards  is  the 
most  constant  in  producing  ])ain.  The  joint  is 
supplied  by  tlu;  suprasternal  nerve. 

The  movements  permitted  at  this  joint  are 
limited,  owing  to  the  anterior  and  posterior 
sterno-clavicular  ligaments  being  moderately 
tense  in  all  positions  of  the  clavicle.  Movement 
fi>riian/s  of  the  clavicle  on  the  sternum  is  checked 
by  the  posterior  ligament,  and  resisted  by  the  an- 
terior ligament.  This  lattt>r  ligament  is  more  lax 
and  less  substantial  than  is  the  posterior  band. 
Its  W(>akness  serves  in  part  to  explain  the  fre- 
juency  of  the  dislocation   forwards. 

Movement  of  the  clavicle  hark irards  on  the 
sternum  is  checked  by  the  anterior  ligament,  while 
ill.'  passage  of  the  head  of  the  bone  is  resisted 
li\  tlie  powerful  posterioi-  band.  The  mi)vemont 
'N  also  o])posed  I)y  the  T'homltoid  ligament.  To 
|'i-odue<\  thei-eforc,  a  dislocation  liackwards  con- 
idei-abb^    force    must    be    ns<>d. 

Disease  of  the  .sterno-clavicular  joint.  -This 
■I  I't  lenlat  ion  is  i-eally  di\i(!ed  into  two  joints  by 
'lie  int4M'nrticu1ar  cai'tilage.  each  Iw^ng  i)ro\  id<'d 
"ith    a    distinct    syncn-ial    membran*'. 

These  joints  are  lial)le  to  the  ordinary  maladies 
"f  joints,  and  it  woidd  appear  ttiat  the  disease 
may  commence  in,  and  be  for  some  time  limited 
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to,  only  one  of  the  synovial  sacs.  In  time  the 
whole  articulation  usually  hccomes  iiivolvfd.  hut 
even  in  advanced  cases  the  mischief  is  sometimes 
it'strictf'd  tu  tho  syno\i;il  ca\  ity  mi  one  side  of  the 
cartilagf.  Accdrdinp:  to  ^omr  authors,  this  joint 
is  more  frequently  involved  in  pyaemia  than  is  any 
other,  ^^■hen  effusion  has  takrn  place  into  the 
sternoclavicular  joint,  and  esi)ecially  after  sup- 
puration has  ensued,  the  swelling  usually  makes 
itself  evident  in  fnmt,  owing  to  the  fact  that  the 
ant(>rior  sterno  clavicular  ligament  is  the  thinnest 
and  least  resisting  of  the  ligamentous  structures 
about  the  articulation.  For  the  same  reason  the 
pus  usually  escapes  from  the  anterior  surface 
when    it.   discharges    itself    spontaneouslv. 

Dislocations  of  the  sterno-clavicular  joint.  The 
cla\icle'  may  he  dis](]fat<M|  fmri;  the  st<M-num  in 
ono  of  three  directions,  which,  given  in  order 
of  frequency,  are:  (\)  forwards.  (-2)  backwards, 
(;5)  upwards.  The  relative  frequencv  of  these  dis- 
locations can  he  understood  from  what  has  been 
already  said  as  to  the  action  of  the  liuaments  in 
restricting  movements.  The  displacement  fnr- 
vnrds  involves  entire  rupture  of  the  capsule,  and 
more  or  less  damage  to  the  rhomlioid  ligament. 
The  head  of  the  bone,  carrying  with  it  the  sterno- 
niastoid,  I'csfs  mi  the  fnmt  of  the  manubrium. 
The  disldcatinn  hnrh,rnr<U  may  be  due  to  direct 
IT  indirect  \iiilence.  ;nid  has  occurred  spontane- 
ously in_  coniieximi  with  the  chest  der( )rmitv  in 
Pott's  disease.  The  capsule  is  mtirelv  torn,  as  is 
also  the  rhomboid  ligament.  The  head  is  found 
in  tlie  connective  tissue  behind  the  sterno-hyoid 
and  sterno-thyroid  muscles.  Tn  this  position  it 
may  cause  severe  dyspna-a,  or  dvsphagia,  by 
pressure  ui)on  the  trachea  ..r  gullet.  In'  the 
luxation  }ii>irnr(h,  due  usually  to  indirect  vio- 
lence, the  head  rests  on  the  upper  border  of  the 
sternum  between  the  sterno-mastoid  and  sterno 
hyoid  muscles.  It  involves  more  or  less  complet.- 
tearing  ofail  tiie  ligaments  of  the  joint,  togi'thiM- 
with  avulsion  of  the  iniera  r(  icular  iPibro-cartihiKe 
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The  non-atlapfaliilit y  of  the  ji.ii)t  surfaces  in 
tliis  part  serves  to  explain  th(;  ea.sj  with  which 
these  luxations  av(>  usually  reduccti,  nnd  the  ditli- 
eulty  of  retaining  the  clavicle  in  pusition  after  it 
IS    rt'idaci'd. 

iri-oniio-riavinilai-  joiiii.-  This  ait  iculatic.n 
IS  shallow,  and  the  outlines  oi  tlio  two  hones  that 
'iitrr  into  its  formation  are  such  that  im  ohstacle 
is  offered  to  the  displacement  of  the  clavicle  from 
the  acromion.  Tlie  joint,  indeed,  depends  for  its 
strength  alm«)st  entirely  upon  its  ligaments.  The 
plane  of  the  joint  would  he  represented  hy  a  line 
drawn  from  ahitve  downwards  and  inwards  he- 
twrcn  the  two  honi-s.  This  inclination  of  the  joint 
Mirfaces  serves  to  explain  the  fact  that  the  usual 
luxation  of  this  part  takes  the  form  of  a  displace- 
iiii-nt  of  the  clavicle  upwards  on  to  the  acromion. 
The  capsule  that  surrounds  the  joint  is  lax  and 
feehle,  and  it  is  partly  from  its  comparative  thin- 
ness that  effusion  into  this  joint,  when  it  is  the 
Stat  of  disease,  makes  itself  so  soon  visihle.  The 
joint,  however,  depends  mainly  for  its  strength 
upon  the  powerful  coru)id  and  trapezoid  liga- 
ments. The  effects  of  shock  at  this  joint  are  les- 
>' lied  hy  the  pr<'senco  (.f  a  partial  fihro-cartilage 
which  projects  hetween  the  hones  from  the  upper 
part  of  the  cnpsule. 

As  the  movements  permitted  in  this 
he  impaired  by  accident  or  disease,  it 
Mt^te  the  part  the  articulation  takes  in 
ments  of  the  extremity.  The  scapula  (and  with  it. 
of  course,  the  arm),  as  it  glides  forwards  and 
liackwards  upon  the  thoiax,  moves  in  the  arc  of  a 
circle  whose  centre  is  at  the  sterno-clavicular 
joint,  and  whose  radius  is  the  clavicle.  As  the 
hone  moves  forwards  it  is  important,  for  reasons 
to  he  immediately  given,  that  the  glenoid  cavity 
sh'  uld  also  be  directed  obliquely  forvards.  This 
latter  desirable  coiidition  is  bi'ouijht  about  hy 
■ilt-.ana  oi  \.:n:  acroinio-ciavicuicli  jomi.  Wiiiiout 
this  joint  the  whole  scapula  as  it  passed  forwards 
with  the  outer  end  of  the  clavicle  would  piecisely 
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f(»lln\v  the  liiii'  (if  the  circlt!  aljuvu  iiiLMitiunecl,  and 
the  gl<'ii(iid  cavity  would  l(j(>k  in  an  increasingly 
inward  direction.  It  is  essential  that  the  surface 
of  the  glenoid  cavity  should  he  maintained  as  far 
as  j)ossii)le  at  right  angles  to  the  long  axis  of  the 
humerus.  When  tliese  relations  are  satistied,  the 
humerus  has  the  support  behind  of  a  stout  sur- 
face (if  l)one,  and  it  is  pai'tly  to  olitain  the  \alue 
of  this  support  that  the  hoxer  sti'ikes  out  from 
th-;  side,  i.e.  with  his  humerus  well  backed  up  by 
the  scapula.  If  there  were  no  acromio-clavicular 
j  int  th(>  glenoid  fossa  would  offer  little  support 
to  the  humerus  when  the  liml)  was  stretched  for- 
wards, and  a  blow  given  with  the  limb  in  that 
position,  or  a  fall  ujjon  the  hand  uiuler  like  con- 
ditions, Would  tend  to  throw  the  liumerus  against 
the  (■ap^u!•  (if  file  sliouldcr  joi  lit,  and  .-o  pruduec 
dislocation.  Normally,  tiurefore,  as  the  scai)ula 
and  arm  advance,  the  angle  between  the  acromion 
and  the  adjacent  portion  of  the  clavicle  becomes 
more  and  more  acute,  and  the  glemud  fossa  is 
maintained  with  ;l  sulliciently  forwai-d  direction 
to_  give  substantial  suiijxirt  to  the  humerus.*  It 
will  thus  be  S(>en  that  rigidity  of  this  little  joint 
may  be  a  caus(>  of  insecurity  in  the  articulation 
of  the  shouldei-,  and  of  weakness  in  certain  move- 
nK^nts  of  till'  linil).  Tliei'e  is  also  nio\cment  in 
this  joint  as  th."  arm  is  lifted  towai'ds  the  head, 
the  angle  iHtwceii  the  cla\  icle  and  axillary  Ixirder 
l)ceomiug  ino|-e  acuto  as  the  shoulder  is  elevat^'d. 

Di.slocations  of  the  acromio-clavicular  joint.  - 
The  claxieh;  ma\  be  displaced  iipirtirds  on  to 
the  acromion  or  flan  n  utird^  beiK'ath  it.  Polail- 
lon  has  collect^Ml  thirty-eight  cas<^>s  of  the  former 
luxatioii,  and  six  only  of  the  lattor.  This  dis- 
proportion is.  in  the  main,  <'\plained  by  the 
direction  of  the  articulating  surfaces  of  the  "joint. 
T|oth  luxations  are  usua]l.\-  due  to  direct  violence. 
Tile   ilisloeation    uinnnih    is  \c\\   comnionlv  onlv 


•   for    iiii    I'M'.  Unit    .-irrouiit     ..I    tlio    in.  i-lialiiMii    of   th.'sr    jr.iuts.   w 

M.'iris'S    '■  .VlKllnili)    of  tho  Joihls,"    p.   201'  ft  H'i. 


\11 


'I'm: 


^(■.\r(  r-A 


L'.V.) 


partial,  and  is  associated  oiilv  witli  stn-tchiiit^ 
.iiid  some  trifling  rupture  of  ligaments.  In  the 
•  •ompieto  form,  where  the  end  oi  the  cia\  icle  rests 
•ntirely  upon  the  acromion,  there  is  rupture,  not 
'>v[y  oi  the  capsule,  hut  also  to  a  greater  or  less 
extent  of  the  coraco-clavicular  ligaments.  In  the 
lomplrte  dislocation  //on  >i  u  nids,  also,  theie  is  a 
iiiptui'e  of  the  capsule,  with  extensive  teaiung 
"f  the  conoitl  and  trapezoid  ligaments.  These 
hixation.s  arc  usually  easily  reduced,  hut  it 
will  he  understood,  from  the  tlirectiiui  of  thi> 
articular  surfaces,  that  in  the  ilisplacement  up- 
uartls  it  is  \('ry  difhcult  to  retain  tiie  clavich;  /// 
.ut'i   whtti   once    rechiced. 

Nrapilla.  At  the  posterior  aspect  of  the  hone 
the  muscles  immediately  aho\e  and  helow  the  spine 
.ii<'  somewhat  pi'ecisely  ItoUlid  ilow  ti  hy  the  deep 
f.ix'ia.  Thus,  tin-  supi'aspiiiat  us  iiiiis«-l.'  is  cii 
closed  in  a  fascia  that,  lieing  attached  tn  the  \i<t\\r 
all  I'oiind  the  origin  of  the  muscle,  foinis  a  ca\it\' 
open  only  towards  the  insertion  of  the  muscle. 

The  infraspinatus  and  teres  minor  muscles  are 
also  enclosed  in  a  distinct,  hut  much  denser,  fascia 
tliat  is  attached  to  the  hone  Ijeyond  these  muscles, 
and  hlends  in  front  with  the  deltoid  sheath  so  as 
to  form  a  second  enclosed  s{)ace.  The  arrange 
nient  of  these  fascial  servt^s  to  explain  the  trifling 
amount  of  ecchymosis  that  usually  follows  up-on 
fractures  f)f  the  scapular  hlade.  The  extiavasa- 
tion  of  hlood  ahout  the  fracture  is  hound  down 
liy  the  fascia'  over  thcGe  muscles,  and  is  unahle, 
therefore,  to  reach  the  surface. 

Movements  of  the  scapula.  In  lifting  the  ni 
from  the  side  to  a  vertical  jxisition  over  the 
h.  ad,  the  scapula  undergoes  a  free  rotatory 
nio\cin<'nt.  its  vert<'hral  l)ovder  passing  from 
an  approximately  vertical  to  an  approximately 
horizontal  position.  At  the  coinmencenient  of 
the  movement,  until  th<'  arm  has  ;.sc4  nded  .35 
M'grees  iroin  the  side,  the  ang]<'  of  the  scapula 
is  practicallv  stationary:  during  this  stage  th<' 
scppula   is  fi.xed   and   maintained   in   positi*jn    by 
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the  trapc/ius,  rlioiiiljoidb,  and  stiialub  niagnus. 
If  tlic  tiaiK/.iiis  is  puialys^'d,  as  may  icsult 
frcjiu  accidfiitai  s^'ction  nf  tin-  spinal  aceoissury 
nerve  in  r<Miiu\inK  ghuuls  from  the  neck,  the 
angle    and    vcileliral    burdrr    prujrcl    hackwards 
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ami  passes  beyond  ;55  degrees,  the  serratiis  nuignus 
eoiurs  into^  aetion,  and  the  anule  vi  the  .scajjula 
moves  rapidly  forwards.  If  the  nLrve  to  this 
muscle  he  paralysed  (the  nervt^  of  Bell  from 
5,  G,  7  r. )  or  if  its  antagonists  tlie  i-hoinljoids  - 
which  are  also  tiien  in  action,  In'  paral\s<(l  (iiei\r 
from  5  c. ),  then  tiie  angle  and  posterior  border  of 
th^  scapuhi  l)eooiiii'  i)roiniTient  or  '  winged  ''- 
ev' deuce  of  the  paralysis  of  these  mux-les.  Thus 
"winging"  of  the  seaj)ula  at  the  commencement 
of  the  iiio\enient  indicates  paralysis  of  the  traite- 
zius;  if  it  occurs  after  tne  niovement  is  well  begun, 
then  the  s^rratus  magnus  is  affected. 

Hract-jres  of  the  scapula,  and  especially  of  the 
body  of  the  bone,  are  not  coiiinion.  iwiiig  to  the 
mobility  of  the  part  and  the  thick  muscles  that 
cover  in  and  protect  its  thinner  portions.  It  rests 
also  upon  a  soft  muscular  i)ad,  and  derives,  no 
doulit,  additional  security  from  the  I'lasticitv  of 
the  r:ljs. 

The  most  common  lesion  is  a  fracture  of  ilie 
acromion  prorr.<s.  This  is  often  but  a  separation 
of  the  epiphysis.  There  are  two,  sometimes  three, 
epiphyseal  centres  f..  the  acromion.  Ossitication 
appears  in  thein  about  iJiibertv,  and  the  entire 
epiphysis  join^  with  the  rest  of 'the  bone  from  the 
twenty-second  to  the  twenty-fifth  year.  Several 
cases  of  supp(.sed  fracture  of  the  acromion  united 
l>y  fil)rous  tissue  an>  probably  but  instances  of  an 
imperfectly-united  epiphysis,  and  may  have  been 
independiMit  of  injury  In  five  bodies  "out  of  forty 
Symington  found  tln^  acromial  epiphysis  united 
to   the_  spine    bv   a    fil)rous    union,    and    from    the 
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IS   the    ense    in    quite    10    pi-r    cent,    of    adults.      In 
fractures    of    th«'    process    much    disi:)Iaceinent    is 
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quite  uiicummuii,  owing  t<.  tho  dense  fibrous  cover- 
ing the  Ijone  derives  from  the  two  muscles  attached 


to   it.     This    dense    pi-riosteuni    al 


so    exj)hiins    the 


circumstance  that  many  fractures  are  incomplete 
and  crepitus  is  often  absent.  W  hrn  the  fracture 
IS  in  front  of  the  clavicular  joint,  disi)lacement  of 
'he  arm  is  imi)(.ssible.  When  it  involves  the  joint, 
I  dislocation  of  the  collar  bone  is  common.  When 
inhind  t!ir  joint,  the  arm,  having  lost  its  sup- 
y  |M.rt  from  the  thorax,  is  displaced  in  somewhat  ilie 
same  wa>  as  obtains  in  the  common  fracture  of 
tlu,"  clavicle.  The  rnrdciid  /truct  s.^;  may  present  a 
genuine  fracture,  cir  may  be  separatrd  as  an 
I'piphysis.  As  an  epiphysis,  it  joins  the  mai  . 
bone  about  the  age  of  seventeen.  The  supra- 
glenoid  tubercle,  from  which  the  long  head  of  the 
Iticrps  takes  its  origin,  is  part  of  the  coracoid 
epiphysis.  In  spite  of  the  powerful  muscles  at- 
tached to  it,  the  displacement  is  usually  slight, 
inasmuch  as  the  coraco-clavicular  ligaments  are 
s.ldom  torn.  These  ligaments,  it  may  be  n-ted, 
are  attached  to  the  base  of  the  process.  In  some 
few  cases  the  process  has  been  torn  off  bv  mus- 
cular violence. 

Among  the  more  usual  fractures  of  the  hod//  of 
(lie  srapu/a  is  a  transverse  or  oblique  fracture 
of  its  blade  below  the  spine.  Owing  to  the  infra- 
spinatus, subscapularis,  and  other  muscles  being 
attached  to  both  fragments,  none  but  a  trifling 
displacement  is  usual.  A  fracture  mav  occur 
through  the  sNr;/iral  ntck.  The  surgicaf  neck  is 
rrpresented  by  a  narrowed  ])art  of  the  bone  be- 
hind the  glenoid  fossa,  and  in  the  lino  of  tho 
suprascapular  notch.  The  smalh^-  fragment  will, 
therefore,  include  the  coracoid  process,  the  larger, 
the  acromion.  The  amount  of  deformitv  in  the.se 
cases  depends  i  pon  whether  the  coraco-clavicular 
and  acromio-clavicular  ligaments  are  entire  or 
torn.  If  they  be  torn,  the  smaller  fra£rrn..nt,  nnrl 
the  entirs  limb  are  displaced  downwards,  and  the 
injury  somewhat  resembles  a  subglenoid  disloca- 
tion.    From  this,  however,  it  is  distinguished  by 
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the  crepitus,  by  the  ease  with  which  the  deformity 
is  removed  and  the  equal  ease  with  which  it  re- 
turns, by  the  }iosition  t)f  the  head  of  the  humerus 
in  regard  to  the  glenoid  fossa,  and  by  the  con- 
spicuous fact  that  the  coracoid  process  is  displaced 
downwards  with  the  limb.^ 

Tumours  of  the  scapula.—  Tumours  (»f  various 
kinds  grow  from  the  heapula.  and  mainly  from 
the  s[)ongy  i)ajts  of  the  Ijone-  viz.  the  si)in«'. 
the  nock,  and  tiie  infcior  angle.  The  bon< 
may  b(>  removed  entire,  with  or  without  am- 
putatifin  of  tlu'  upi)er  limb.  An  i/ifrrscapii/n 
thoracic  amputation  is  usually  performed  for 
malignant  tumours  which  involve  structures  in 
the  neighbourhood  of  the  shoulder-joint.  In  this 
operation  the  upper  extremity,  including  the 
scapula  and  the  clavicle  beyond  the  origin  of  the 
sterno-m..stoid,  is  removed.  An  elliptical  incision 
is  made  in  front  and  behind  thf  sh( wilder,  the 
upper  end  of  the  ellipse  lying  or.  ihe  clavicle,  the 
lower  at  the  angle  of  the  scapula.  The  operation 
is  commenced  at  the  '^lavicle  so  as  to  secure  the 
axillary  vessels.  The  artery  is  tied  before  the 
vein  so  that  the  limb  may  continue  to  empty  its 
blood  into  the  circulation.  The  main  vessels  to 
b<'  noted  in  connexion  with  this  oi)eration  arc  th« 
suprascapular  at  the  superior  border  of  <he  bone, 
the  posterioi  scapular  about  the  vertel)ral  border, 
the  subscapular  running  along  the  lower  border 
of  the  subseapularis  musi  'i\  the  dorsalis  scapula' 
crossing  the  axillary  edgi'  of  the  bone,  and  the 
acromial  branches  r)f  the  acromi(^-thora(  ic  artery. 

'rii«'  axilla.  The  axilla  may  be  regarded  sur 
gieally  as  a  i)assage  be' \\<<'ii  the  neck  and  th(Mi])pei 
limb  (Fig.  51).  Axillary  tumours  and  abse<\ss«'S  ma.\ 
spread  up  into  the  neck,  and  in  like  manner  ccr 
vical  growths  and  purulent  collect  ions  ma\  extend 
to  th(?  armpit.  Th(^  skin  forming  the  base  of  the 
axilla  is  provided  with  many  short  hairs  ano 
with  numerous  sebaceous  ami  suv^^oriparous  glands 
In  this  integument  small  supc-rficial  .'ibseessi^s  ar^ 
often    met    with,    that    ari-"    usually    from   supi)U 
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,iti(in  (if  tlit'sc  ^landula'-  st  nut  uit-^.  aiul  that  arc 
iMiiglit  ab<nit  l)y  the  frictimi  of  tlif  skin  against 
!i»'  clothing.  Owing  to  the  triKicncy  of  tht>  axi!- 
.iry  integiuncnt  to  hcconir  cliafrd  and  inflamed 
mder  friction,  the  axilla  is  not  a  good  locality  to 
.l.'ct  fo'"  the  use  (if  the  nxieuiial  inunction  as 
ipplied  in  syphilis,  lieneath  the  skiti  and  super- 
ficial fascia'  is  the  axillarv  fascia,  and  hevond  tliis 
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I  ig.  51.      H'»lationsliIp   of  the   axillary  artery  and   brachirl 
plexus  to  the  shouldcr-joint  and  axilla. 


nietnliraiir  is  the  axillar\'  space.  The  conneeti\e 
tissue  with  which  tli<'  a\illar.\  snace  is  inainly 
ixcupied  is  \fi-y  hhisr,  and.  isilc  this  laxity 
•'.i\"Uis  gi'catlv  th'  fi-.'c  ni(.v(ii  ,it  of  the  ai'ni,  it 
■  II  the  same  tiiui'  piTuiits  df  the  foiniation  of  largo 
our-ulent  edlh'ct  i<ins  and  inuneiise  extra\  asaf  ions 
■f   Mood. 

It     IS    important    to    T'eniemher    thr    disposition 
"t    the    fascia-  aixait  this   reginn.     Th<'r<'  aii'  t}u(>e 
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layers   principally   concf-ned.     (1)  The    deep    pec 
Kjral  fascia  lliat  covers  x     and  enclos^.'s  the  pectcii 
alis    niiijor.     (-2)  The    clavi-pectoral    fascia    that, 
adherent  aboM.  to  thi^  chivicle,   fills  in  the  spaci 
between  that  bone  and  the  pectoralis  mincir,  then 
splits   U)   invest   this   muscle,    and   joins   the    dee]! 
pectoral  layer  at  lh(3  anterior  fold  of  the  axilhi 
to   foi-in   with   it   the   axillai'y   fascia.     The    upper 
part  of  this  fascia  is  generally  known  as  the  C(jsto 
coracoid  membrane.  The  whole  membrane  is  somc- 
tinies  known  also  as  the  "  suspensory  liganKMit  of 
the  axilla,"  sine;  it  draws  up  the  axillai-y  fascia 
towards  the  clavieie,  and  is  mainly  instrumental 
in    producing   the    "  hollow  "    of   tlie   armpit.      (I!) 
The  axill;iiy  fascia  th:it  is  foiined  by  the  union  of 
the  two  })receding  fasciie,  and  stretches  aci'oss  th. 
base  of  the  axiUa  from  its  anterior  to  its  posterior 
folil.      It  is  thinnest   under  the   axillary  aairs. 

Abscess  about  the  axillary  region  maybefoiniod 
bentvath  the  pv'ctoralis  major,   or  between  th<^  two 
p«.'ctoral  muscles,  or  b-'iieath  the  pectoralis  minor 
and    clavi-pectoi'al    fascia,    and    therefore    in    the 
axillary   space.      The   loose   tissue   of   the   axillary 
space    allows    the    format  ioji    (jf    a     large    abscess 
cavity.      Tlu;   abscess   as   it   fdls   the   axilla    ])i!-hes 
forwards   the   j^ectoralis   major,    more   or   less  ob- 
litx'rates  the  hollow  of  the  armpit,  thrusts  back  tln' 
scapula,   and  widens  the  angle  l)etween  the  si'rra- 
tus  magnus  and  the  subseapularis  muscles.   There 
is  a  great  tendency.   theicf(,re.   for  unrelieved  ab 
scesses  to  e  ;tend  upwards  into  the  ni'ck,  that  being 
the  direction  in  which  the  h  ast  amount  of  resist 
ance  is  encountered.     From  the  neck  the  purulent 
collection  may  extetid  into  the  mediastinum.     In 
one  case  an   axillary   abscess,   set  up  by  should(>r 
joint  disease,  perforated  the  first  intercostal  spaci 
and  s«>t  up  f;ital  plon-isy. 

In  opening  an  axillary  abscess,  and,  indeed,  in 
most  incisions  into  this  space,  the  knif.>  should' 
be  entered  at  the  ciMitre  of  the  floor  of  the  axilla, 
i.e.    n)idwav    b<>tween    file    a_nt4'rior    and    posf^-rio  ■ 

bid 
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■  f  tlie  space.    The  vessels  nidst  likeiy  tn  lie  damaged 

y    an    indiscreet    incisicni    are    the    s\ibscapular, 

iinning  along  the  lowi-r  border  of  the  subscapu- 

.aris    muscle;    the    long    tlioracic,    fcdlowing    the 

"wer  l)order  of  the  small  pectoral;  and  the  main 

•  sscls  lying  close  to  the  humerus.     The  knife,   if 

I  loperly  entered,   should  bo  midway  between   the 

;\v(i  first-named  vessels,  and  (juite  away  from  the 

main    trunks.     There    is   an    artery    (the    e.xternal 

inammary^  that  sometimes  comes  off  as  the  lowest 

'njinch    of    the    axillary    trunk,    and    crosses    the 

Miiddle    of    the    axilla,    to    be    distributed    to    the 

liorax  beitjw  the  long  thoracic.     This  vessel  would 

niobably  be  w'ounded  in  the  incision  altove  named. 

The  artery  is,  however,  very  inconstant,  is  small, 

iiid   is  not  far  below  the  surface.     It  is   usually 

met  with  in   female  subjects. 

Lymphatic  inlands  of  the  axilla.-  The  axillary 
glands  are  numerous,  and  of  much  surgical  im- 
portance. They  may  be  arranged  in  four  s<'ts 
(I)  The  great<'r  numlier  are  ])laced  to  the  inner 
side  of  tlu'  axillarx  vein  lien.ath  <h<'  axillai-y  tuft 
of  hair.  This  nntnil  srf  of  glands  recei\es  thr 
lym])h  from  the  upper  extremity  and  ))reast.  i'aiii 
in  the  axilla  which  follows  whitlow  or  any  septic 
inflection  of  the  aim  is  due  to  inflammation  of 
this  group,  which  is  pierced  by  the  interc(jsto- 
liumeral  neryt\  (■>)  The  deep  axillary  set  lies 
nlong  the  axillary  vessels.  It  I'eeeives  the  lymph 
1 1'om  the  central  set  and  becomes  continuous  with 
the  lower  deep  cervical  glands  in  the  subclavian 
iiiangle  (Fig.  !!,  p.  i!,7),  (:;)  Other  trlands  lie 
ipon  the  serratns  magnus  museh>  on  the  thoracic 
>'ide  (if  the  axilla,  and  just  behiTid  the  low<'r  bor- 
der of  the  pi^ctoral  muscles.  They  reciuvo  the 
',\  in))ha(ics  from  tln'  front  of  tlie  chest,  the  jtrinci- 
ital  Ivmph  vessels  of  the  lireast.  and  the  superficial 
lymphatics  of  the  abdomen  as  losv  down  as  the 
;mlii!icus.  Their  effei-ent  vess(>ls  for  the  most  part 
■ass  on   to  join   the  central   set  of  glancls.     These 

;lands  will   be  thr  first  to  b(>  enlaifj;ed   in  certain 
i.r.>.ic-f    1  ff,w.< ;,,...,     .....1    ..ft...    I  i:„j,..; I      J  I, 
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superficial  inflammatiuns,  etc.,  of  the  chest  and 
upper  abdomen.  I'aulet  has  si-en  them  affected 
in  inflammation  of  the  hand.  The  axillary  pro- 
cess of  th(i  female  breast  is  in  contact  with  this 
set.  (4)  The  remaining  ulands  are  situated  at  the 
back  of  tlie  axilla,  along  the  subsc^ipular  vessels 
They  are  joined  by  the  lymphatics  from  the  Ijack. 

It  may  ht-rc  br  coiivmicnt  to  note  that  one  or 
two  glands  are  commonly  found  in  the  groove 
between  the  ddtdid  and  pectoral  is  major  muscles. 
They  recei\e  somi'  vessels  fi'om  thi'  outer  side  of 
tiio  arm  and  a  part  of  the  shoulder  and  breast. 
Tlie  superficial  lynipliatics  over  the  u})per  part  of 
the  dtdloid  go  to  the  cervical  glands  (Tillaux), 
over  th<'  lowt>r  half  to  the  axilla.  The  lymphatics 
from  the  sui)rasj)inous  fossa  follow  the  supra 
sca])ular  artery,  and  join  the  lowest  cervical 
glands.  The  superficial  lymphatics  of  the  back 
that  converge  to  tlie  axilla  are  derived  fro  .1  the 
neck  ovtM'  thi'  Irajiezius  muscle,  and  fi'om  thr 
wholi^  dorsal  and  lumliai'  I'egions  as  far  down  as 
tile   iliac  crest. 

The.    complete    removal    (  f    axillary    glands    is 
an  op<'i'ati<in  frequently  und«'rtakin,  especiallv  in 
car,<:'s   of   mammary    cane^'r.      l-'rr."    access   to   t"lieni 
is    obtain^'d    !)>•     rrfl<'etiiig    (he     pectoral    muscles 
inwards.      It   \\ill   be   understood    friiiii   their  i)osi 
tioii    that    thes4'    liodi<'s,    when    diseased,    are    \cry 
a))(.    to    Ix'come    adber<'n'    to    the    axillai'\-    \essels. 
jijid   espeeiall\    lo   the   v<'in.      The   latter    \essel   ha^ 
fr<'<pientlv    Iteen    Wounded    or    exeis^'d    dining    tlie 
re?no\al    of    inland    tui!;<iurs.    and    in    one    case    at 
leavt  the    nterx    w.is  accidentally  cut    (Ffolmes).         ., 
Axilla, yves.sels.     The    a.xiHarv    \eiii    is    Formed     ; 
bv    the    union    ,,f    the    basilic    witli    the    two    \cjia- 
comites  of   the   braeliial    arlrry.      This   union   (oni 
monl\     takes    |)lac<     at     tli,>    lower    bord<'r    of    tlv 
fiectoralis  minor  muscle,  and  (lie  vein  is  therefore     ♦ 
shorter_  t  iian   tlie  artery.      Soiiieiimes  the  \ein   doe^     | 
not  exist  as   a   single   trunk   until   just    below   thr 
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many  truiisversc  branches  cross  that  vessel  to  unite 
I  he  veins  that  lie  on  either  side  of  it.  The  axil- 
lary vein,  being  comparatively  near  the  heart,  is 
iiadily  influenced  as  regards  its  contained  blood 
tiv  the  inspiratory  movement.  Thus  it  happens 
rhat,  in  many  instances  of  wound  of  the  vessel  or 
"f  its  larger  tributaries,  air  has  been  drawn  into 
;lie  venous  canal  and  death  has  ensued.  The  en- 
iiaTu-e  (if  air  into  the  main  \cin  is  perhaps  aided 
ii\  the  circumstance  that  the  costo-coracoid  mem- 
iiaiu'  (upper  part  of  clavi-pectoral  fascia)  is  ad- 
Hient  to  the  vessel,  and  thus  tends  to  maintain  it 
m  a  patent  condition  when  wounded.  This  con- 
'M'\i(in  with  thf  fascia  is  supposed  by  some  to 
lecount  in  {)art  for  the  furious  bleeding  that 
Mccurs  from  ttiis  vein  when  it  is  divifled. 

The  \ein  is  more  often  wounded  than  is  the 
artery,  it  being  lai-ger,  more  sujxM-ficial,  and  so 
iilaeed  as  t(»  more  or  less  o\erlap  the  arterial 
ii-unk.  On  the  other  hand,  in  injury  to  the  vessel 
liv  traction,  as,  for  example,  in  re(hu'ing  disloca- 
!ions,  the  artery  suffers  more  frequently  than  the 
\iin.  In  all  positions  of  the  u})per  limb  the 
a.'tery  keeps  to  the  outer  angle  of  the  axillary 
space.  The  relation  of  the  \i'in,  however,  to  the 
first  part  of  th(^  axillary  artery,  the  part  above 
thi^  pectoralis  minor,  is  modified  !iy  the  position 
•f  the  limb.  Thus,  wht>n  the  arm  hangs  by  the 
-ide  the  \cin  is  to  the  inner  side  of  the  artery, 
ind  a  little  in  fr(tnt  of  it,  l)ut  when  the  limb  is 
It  a  right  atigle  with  the  trunk  the  vein  is  drawn 
o  far  in  front  of  the  artery  as  to  almost  entirely 
-'Uiceal  that  vessel. 

Aneurysm  is  v^'ry  freipient  in  the  axillary 
Mtery,  a  fact  to  be  explained  by  the  nearness  <if 
the  vessel  to  the  heart,  by  the  abrupt  curve  it  pre- 
-sents,  by  its  susceptiliility  to  fiecpient  and  oxten- 
■i\e  nioM'inents,  and  by  its  liability  fo  share  in  tlio 
many  h^sions  of  the  upper  limb.  In  violent  and 
extreme  movements  of  the  limb  the  artery  may  be 
moi-e  or  Jess  torn,  ev:jiecially  if  its  walls' are 
already  disc-used. 
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In  ligaturing  the  first  part  of  the  axillary 
artery  ii  is  well  to  ncite  that  the  pcctoralis  major 
has  sotnetimes  a  cellular  interval  between  two 
planes  of  muscle  fibre,  and  this  may  be  mistaken 
for  the  space  beneath  it  (Heath).  If  the  pector- 
alis  minor  has  an  origin  from  the  second  rib,  it 
may  more  or  less  entirely  cover  the  artery  and  re- 
quire division.  The  c<jrd  of  the  brachial  plexus 
nearest  to  the  nrtei'y  niay  be  mistaken  for  that 
vessel,  or  easily  inchuled  in  a  ligature  intended 
for  it  (Fig.  .")!).  A  ready  guide  to  th<>  axillary 
V(^sscls  in  this  opriation  is  to  follow  th<'  cej)halie 
v<'in.  The  anterior  int^'i-nal  thoracic  nerve  appears 
between  the  \eiii  and  artei-y  as  it  ))asses  to  the 
p<'ct(>ralis  minor  ;  it  also  ma\-  be  useful  occasionally 
as   a   guide. 

In  applying  a  ligatuie  to  the  third  part  of  the 
artery,  it  should  be  [)ornc  in  mind  that  a  mus- 
cular slip  sometimes  crosses  the  vessels  oblicpiely, 
jiassing  from  th<'  latissimus  dorsi  to  join  tli<'  pcc- 
toralis major,  coraeo-lirachialis,  or  bicejis  mus- 
cles. This  slip  may  give  rise  to  confusion  during 
the  operation,  and  may  be  mistaken  for  the 
coraco-brachin  1  is. 

Brachial    plexus.     W'lienthcshoulder  isdeprcssod 
the    upper    and    mi<ldle    trunks    of    the    brach' 
plexus.    form<>d 
wrvicnl  nerves, 
passinij;     from    beiwath 

iust 
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by    the    fifth,    sixth    and    se'venth 
can  be  distinctly  felt   in  the  neck, 
the     post<'ri(jr    border    of 
tho    stvrnoinastoid    to    enter    the 


axilla 


ex 


t.eriiri]l\-  to  the  mid-tioint  of  tli»>  clavicle  (V\ix.  .")!). 
The  upper  trunk,  formed  l)y  the  fifth  and  sixth 
nerves,  is  lyv  far  the  most  exposed  to  injury,  for 
the  reason  that  it  rises  hightM-  in  the  nick  than  the 
middle  anil  lower  trunks;  hence  wjien  the  neck  i? 
bent  forcil)ly  to  the  li>ft,  as  when  a  l)urd''n  is 
borne  on  the  right  shoulder,  the  ujijier  trunk  on 
the  right  side  is  subjected  to  a  greater  strain  than 
the  middle  or  lower  cords.  In  cases  of  shoulder 
presentat  i(in  at  bii'th.  or  if  the  neck  and  shoulder 
lie  forced,  .nnnrt  hv  accident,   th.e  unner  eorr?   iq  l:n.- 

ble  to  be  strained  or  -uptured,  resulting  iu  what  i? 
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isiuilly  described  as  J-^ rh' s  jhiIsi/.  It  will  be  re- 
called that  the  suprascapular,  circumflex,  and 
r  uisculo-cutaneous  nerves  are  derived  from  this 
i.'tiiik;    so   are    the    nerves    to   the    rhomboids   and 

■iratus  niagnus.  The  rupture,  however,  i~  usually 
•ii.>tal  to  thr  origin  of  these  nerves,  and  lu-nce 
•lii'ir  muscles  escape.  The  muscles  affected  in 
l.rb's  pals.y  are  the  supraspinatus,  infraspina 
tus,  teres  miiuir,  deltoid,  coraco-l)rachialis,  biceps, 
iirachialis    anticus,    and    suj^inator    longiis;    ccca- 

lonally  also  the  supinator  brevis,  extensor  carpi 
ladialis  longior,  and  pronator  radii  teres.  Xo 
si-nsory  paralysis  is  observed  in  such  cases.     Curi- 

•  lusiy  enough,  section  of  the  fifth  cervical  gives 
as  wide  an  area  of  muscular  paralysis  as  section 

•  •f  the  coni})ined  fifth  and  sixth  (\\\  Harris).  In 
"•"riiplfte  iuptur<>  of  the  bi'achial  plexus  sensation 
IS  cndipli'tclv  lost  U'yond  tlu-  elbow,  but  in  tlir  arm 
.'iiid  shoulder  deep  sensil)ility  is  I'etainrd  (Slicr- 
T'li).  The  arm,  in  such  lesions,  retains  intact  the 
111  rves  received  from  the  descending  eervical  and 
intercosto-humeral. 

Axillary     nerves.     Any    of    tli.'    axillary    iierves 
may    Ix-    injured   by    a    wound,    the    median    being 
the   most   fn'quentK    damaged,    and    the    nuiseulo- 
I'lfal     the     least     frequently.      The     comparative; 
.  uiiuinity  of   the   latter   is  exjdained   by   its   deep 
position,   its  situation  at  the  mnei-  aiul   postei'ior 
aspect  of  the  limit,  and  its  large  size.     The  nerves 
■M'e   very   s<'ldom   toi'n   by   a    tiaction  ^m   the    liml) 
'lort   of  nioi-e  or  less  complete  avulsion.      Inde«'tl, 
I    forcibly  sti'etched.    they   are   disjxised    rather  to 
'■"me  toi'M   away  fr<iin  their  at tachments   to  the 
inal  cord  than  to  give  way  in  the  axilla.     Thus, 
aultert  records  a  case  wheie  the  last  four  cervi- 
il   iierves  were  torn   away  from   the  cord   during 
violent  attempt  to  reduce  a  dislocated  shoulder. 
'riio  «l4>ltoi<l  rr^ioii.     This  region,  comprising 
it  does  the  "  point  "  of  the  shoulder,  is  limited 
all   parts  by   the   deltoid   muscle.     The   deltoici 
".r.    Liii-    lifijM  r    cnn    oi    liic    hunieiiis    ano'    ihe 
inulder-joint   (Fig.   52).     Between   the  joint  and 
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flio  suifacc,  tli.rt.'forc,  an-  nnl\  the  skin  and  suprr 
ticial  fascia,  tli«'  drltoitl  in  its  sluatli,  and  suiik 
loose  C()nn»<ctive  tissue  (the  suljdeltcid  tissiuO  in 
which  is  found  the  great  subacromial  bursa.  This 
subdeltoid  tissue  sonietinies  assumes  the  form  oi  a 
distinct  thick  membrane,  and  may  have  an  im- 
jxirtant  influence  upon  the  localization  of  puru- 
lent collections   i)roceeding   from   the   joint.     The 
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Fig.  52.     Section  of  shoulder-joint  to  show  the  relations  oi 
the  capsule,  epiphyseal  line,  and  hursa.     [A ltd-  J'^ir"/-.) 


fatty  tissiie  over  the  deltoid  is  a  favourite  scat 
for  lipomata,  and  it  is  in  this  situation  that  the 
tendency  of  these  growths  to  change  their  position 
is  sometimes  seen.  Tlius,  l"rich'<eu  r<'cords  a  case 
where  th<'  tumour  slitl  downwards  from  tlu 
shoulder   to  the  breast. 
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ten's  muscles,  and  windinu  hoi'izontally  I'ound  tli' 
shaft  of  (.he  humerus,  quite  close  to  the  bone,  ano 
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liiout  the  line  «^f  the  surgical  nrck,  are  the  circum- 
i!.  X  nerve  and  pnslerior  eireuinflex  aitiry  (I'ig-  iJl)- 
This  nerve  affords  an  rxanii)l<'  of  an  arrangement 
pointed  out  by  Mr.  Hilton,  viz.  that  a  prineipal 
iit'i've  t(_)  a  joint  not  only  supplies  tlie  articular 
surfaces,  hut  also  some  of  the  main  muscles  that 
move  that  joint,  and  the  skin  over  those  muscles. 
This  nerve  supplies  the  shoulder-joint,  the  deltuid 
and  teres  minor  muscles,  and  the  skin  over  the 
lo'.ver  t\v(j-thirds  of  the  shoulder  and  upper  part 
..f  the  triceps.  It  is  frequ-ntly  damag<-d  in  injuries 
to  the  shoulder,  and  may  Ijc  severely  Ijruistd 
In-  a  simple  contusion  of  the  part,  resulting 
111  jiaralysis  of  the  deltoid.  It  would  appear, 
howrver,  that  damage  to  the  circumflex  is  much 
less  frequent  aft^'r  contusions  of  the  shoulder 
than  was  fiirmerl\  maintained.  It  will  also  l)e 
nadily  understmul  that  the  ihm\c  is  oftfii  tdii 
ill  fractures  of  the  sui'gical  neck  of  tiie  huuK'i'us. 
Ill  dislocations  of  that  hone  (especially  th<-  luxa- 
iion  backwards),  and  in  vioh^nt  attempts  at 
ivdiuing  such  dislications  (Fig.   51). 

'I'lu'  slioiild«'i'-ioiiil.  -  From  one  surgical  point 
(.f  view,  joints  may  b-'  divided  into  (1)  those  that 
depend  for  their  strength  mainly  upon  ligaments: 
1-2)  those  that  are  meehanieally  strong,  and  that 
derive  their  stal)ilitv  to  a  great  extent  from  the 
aiTangement  of  their  component  bones;  and  (:'.) 
ihosc  that  rely  for  their  support  principally  upon 
muscles.  As  an  example  of  the  first  kind  may  lie 
cited  the  stvi-no-clavicular  joint,  of  the  s<'cond 
fiirm  the  I'lbow-joint,  and  of  the  third  the 
-houlder-joint.  The  articulation  the  least  prone 
to  dislocation  is  the  one  that  derives  its  strength 
from  tough  unyielding  ligaments,  wTiile  the  one 
most  often  luxated  belongs  to  the  third  variety,  its 
-strength  lieing  greatly  (Impendent  upon  muscles 
that  maybe  taken  by  surprise,  and  that  may  them- 
Hrlves,    from    disordered   action,    prove   sources  of 

V\'rtiK.iiess.       1  riO.M"    rill',    cr  irriirsr,    lioi.   liic   ;;■;;■.    ir.i 

tures  in  the  etiology  of  dislocation.     A  great  deal 
di'pends  upon  the  amount  of  movement  permitted 
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in  ii  given  joint,  and  tlu;  degrrt!  of  levei'age  tha; 
'ji'oiight   to   hear   upon    its   parts. 
aix'h  t'(   ■•iird  hy  the  eoi'accjid  and  acioniioi! 
processes  ana  .  ..■  ligament  bctwcon  them  forms  an 
essential  support  to  the  head  of  the  humerus,  and 
is   an    important  constituent  of   thi;   articulation 
\\  ith  this  arch  the  humeral  head  is  in  immediate 
relation,    though   not  in   actual  contact  (Fig.   i>2). 
In     paralysis    of    the    deltoid    the    head    may    he 
separated    hy    some    distance    from     the    coracoid 
process,   and  Xannoni   records  the  case  of  a  child 
with  old-standing  paralysis  of  the  tleltoid,  hetweeii 
whose  humeral  head  and  acromial  vault  four  fin 
gers  could   he   lodged.      It  is  well   to   note  that  at 
least  two-thirds  of   the  head  of  the   hone  are   not 
in  contact  with  the  glenoid  cavity  when  the  arm 
hangs  hy  the  side,   and  Anger   points  out  that  in 
this    position    three-fourths    of    the    ciicumferenc( 
of  the  humeral  head  are  in  front  of  a  vertical  line 
drawn  from  the  anterior  horder  of  the  aci'omion 
process.     In  this  i)osture,  also,  the  head  is  wholl\ 
to    the   outer    side   of    the   coracoid    process.     The 
maigin   of  th(>  glenoid  cavity   is  more   protninenl 
on    the    inner    than    on    th(^   outer   side,    while    thi 
strongest    jtart    of    the    margin    and    the    Ijroadest 
part  of  the  fossa  are  helow.     This  is  significant, 
siTice  it  points  to  an  attempt  to  strengthen  a  part 
of  the  joint  that  practice  shf)ws  to  hr-  the  weakest 
in  the  articulation,  viz.  the  lower  and  inner  por- 
tion of  the  capsul<\      It  is  at  this  place  that  the 
head  of  the  hone  leaM'S  the  joint  in  dislocation  of 
the  shoulder. 

Th(^,  capsule  of  the  shoulder-joint  is  very  lax. 
and  would  lodge  a  hone-head  twice  as  large  as  that 
of  the  humerus.  According  to  Henry  Morris,  no 
one  part  of  the  capsule  is  constantly  thicker  than 
the  rest,  as  is  the  case  in  the  hip-joint. 

Of  the  bursJE  about  the  joint,  the  suhncroinicil 
bursa  is  the  one  most  freciuently  the  seat  of  disease. 
This  sac,  wiien  distended  with  thud,  may  be  mis^ 
taken  for  the  results  of  chronic  inflammation  of 
the  joint   ( l'"ig.  h'±). 
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ExperiineiiL  shows  that  the  walls  uf  this  bursa 

M.iy  be  actually  torn  in  t-.vists  of  tin-  arm,  cspcci- 

illy    whi'ii   fitlu-r   ilcxt^d  or   extended   (Nancrede). 

A  hen  the  sac  is  distended  most  pair  is  elicitetl  in 

I  lit:  position  of  abduction,  for  in  this  posture  the 

'.iiisal    \\alls    arc    normally    fold<'d    up,    so    as    to 

ini    a    soit   of  collar    in    acUincc   of    llu'    <iieatei' 

liiiMPsity.      In    ei(lerl\'    i  ln'Uii  ;■  tic    l)e<il)lr    tiie    sae 

lUietimes  (    Miinunica  -s  \\  itli  lh<'  joint.     Tli<:  sub- 

I  ajiular   i)ursa    ina      li<'    r<t^arded  as  an  extension 

•  t    the    syno\ial    niiiiiliraii-'    of    the    b'int    lj<'tw«en 

•he  -^M-minal  part  of  thf  muscle  and  the  scainila. 

I 'an    elicited    when    th'    aim    is    rotated    at    tlic 

hoiiluer-joint  may  be  due  lo  disease  in  th(>  j'lint, 

ji  the  subacromial   or   in  the  subscapular  bursa, 

■iir  a  movement  then  occurs  in  all  three. 

The   biceps  tendon  st  lengthens   the   up])er   i)ajt 

f  th(,'  joint,   ke<'ps  the  humerus  against  the  glen- 

iii   ca\ity   in    th«-    \aiious    ]»ositions   of   tiie   linil), 

MKJ    presents    the    head    of    the    Ixme    from    l)eing 

lulle  1   too  closely   upwards   under   th'    acromion. 

The  tendon  may  be  ruptured,  and  in  such  a  casi  , 

m  addition  to  the  gnieral  weakiriirig  of  the  limb, 

ind    the    peculiar   projection    fo   int    1    by   the   con- 

'  paction  ('f  the  muscle,  the  head  t^f  i.ie  humerus  is 

isually    drawn    upwaids    and    forward      until    ar- 

irsted  by  the  coraco-acromial  arch.     Thus,  a  kind 

f  slight  false   dislocation   may   be   produced.      In 

'■rtain   violent   wrenches  of   the   limb   the   tendon 

nay  ru])tui'e  the  transverse  ligament  which  l»inds 

'    down,    sli])    from    its  groo\-e,    and   be   disi)]accd 

I   one   or   other   side,    usually    to   the    inner   sid<'. 

The    intracapsular   ])art   of    the   t^'ndop    may    dis- 

ir'pear    in    cases   of   chr(iiic    iheumatic    arthritis, 

^  ing   to   the    fi'iction    against    th.'    ;  !n-aded    arti- 

'hir   surface    of   the   humorus.      Tn    sueli   cas<'s    it 

iijiiires  an   attachment   to  the  hi    ipital  gi-oove. 

Disease  of  the  shoulder  joint.      1  his  aiticulation 

is  liable  to  all  forms  of  joint  diseas«>.    The  capsule, 

.i-»  jusi   siaied,    is  \ery  lax,   ihv  ai'iicuiar  surfaces 

l"ing  k«'pt  in  apjiosition  \)}    the  tonus  of  the  sur- 

'■<einding  muscles  ;  when  chloiofomi  is  administei'ed 
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the  surfaces  maybe  freoly  separated  and  cxaniinod. 
In  joint  disrast',  liowever.  the  rffusion  may  <.'ffi;ct  a 
considcralile  scpaiation  of  the  two  bones.  Eraune, 
having  pierced  tlie  glenoid  cavity  through  the 
supraspinous  fc.ssa,  injected  tallow  at  considerable 
pressure  into  the  joint.  When  fully  distended 
the  humerus  was  found  to  be  separated  from  the 
scapula  by  more  than  \  an  inch,  and  this  may 
serve  to  explain  the  lengthening  of  the  limb  often 
noted  in  joint  disease  of  this  part  with  much 
effusion.  When  the  greatest  degree  of  distension 
of  the  capsule  was  reached  the  humerus  became 
slightly  extended  and  rotated  inwards.  It  is 
significant  that  in  shoulder-joint  disease  it  is  com- 
mon for  the  arm  to  be  found  close  to  the  side,  the 
ell)ow  carried  a  little  back  (extension),  and  tho 
limb  rotated  inwards.  This  position  may  also  be 
due  to  the  rigid  contraction  of  the  muscles  about 
tho  joint.  \\'hen  such  contractions  exist  it  may 
l)e  inferred  that  the'  powfM'ful  latissimus  dorsi 
lias  a  little  advantage  over  its  oppoii<'nts,  and 
may  be  answerable  for  tho  rotation  in  and  slight 
projection  backwards  of  the  arm.  The  inner  part 
of  th<}  epiphyseal  cartilage  is  just  within  the 
capsule;  tho  outer,  anterior  and  posterior  parts 
are  entirely  subperiosteal.  It  happens,  therefore, 
that  the  pus  in  suppurative  epiphysitis  will  find 
its  way  into  the  joint. 

There  are  two  diverticula  from  the  synovial 
membrane  :  (1)  one  that  runs  some  way  down  the 
bicipital  groove  with  the  tendon  ;  (2)  a  cul-de-sac 
beneath  the  subscapularis  formed  by  a  communica- 
tion between  the  synovial  cavity  and  the  bursa 
under  that  muscle.  When  the  joint  is  filled  with 
effusion,  the  capsule  is  evenly  disteiided  and  the 
shoulder  evenly  rounded.  Special  projections 
usually  occur  at  the  seats  of  the  diverticula.  Thus 
a  swelling  often  appears  early  in  the  course  of  a 
Q¥Tr>^.iT^  f^c,  T  T-j  tHe  rroove  between  the  ^eetoralis 
major  and  the  deltoid  muscles,  and  this  swelling 
may  apjiear  bilobed.  beinc  cut  in  two  by  th< 
un\iel(ling   bic<'i)s   tendon    (Paulet).      Fluctuation 
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II  liest  \)o  felt  hy  exaiiiiiiing  tlx-  iir 
the    raijsulf    in    the    axilla    1» 


I 


ric(ivor«'d  part 
ic  rapsulf  111  tlie  axilla  hcyi.jul  tho  sub- 
scapular inusflt".  When  tlir  joint  suppurates,  pus 
;l■^ually  escapes  at  one  <if  the  culs-Je-sac  just 
iiKiitioned,  nidst  oftm  thrdugh  th<'  one  that  ful- 
Imws  tho  l.ic<i)s  t^'iidun.  Pus  may  thus  ext^-nd  for 
some  way  along  th(>  bicipital  groove.  In  one 
lecorded  cas*',  pus  that  had  escaped  from  the 
hould<'r-joint  followed  the  cours*-  of  the  musculo- 
I'iral  rn-rve.  and  opened  on  the  outer  side  of 
thf  elbo'.v. 

Dislocations.— Dislocations  at  this  joint  are 
mole  common  than  at  any  other  joint  in  the  bodv. 
This  is  explained  1)V  the  shallowness  of  the  gh^noid 
I'issa,  the  large  size  and  globular  shape  of  tho  head 
■  t  the  humerus,  the  extensive  nunemcnts  of  the 
aiiu.  the  long  Iev(>ra-e  it  affords,  and  th«"  dopend- 
'•iie.  of  the  articulation  for  its  strength  mainly 
ipon  muscles.  The  ujiper  limb  and  shoulder  are 
ilso   i)eculiarly  exposed  t-o   injury. 

The  principal  forms  of  lu.^ation  of  the  humerus 
at  the  shoulder  are  :  1.  SiihrornrnitJ ,  forwards  and 
a  little  downwards;  the  usual  form.  2.  StiJi- 
'ilcnuhl,  downwards  and  a  little  forwards;  rare. 
;i.   Subsphio !(.<!,  backwards  ;  rare. 

In    all    complete-    dislocations   tho   head   of   th<', 

bone    leaves   the    joint  cavity   thr(.ugh   a   rent    in 

the  capsule.      In   so-called   "false   luxations"   the 

•apsule  IS  n(.t  torn.     For  example,  in  the  cadaver, 

f   the   deltoid  be    divided  the   humeral   head   can 

■   fhsplaced   under  the  coracoid  process  without 

lipture  of  the  capsule,   and  the  same   thing  may 

•cur   during  life,   in  cases  where  the  muscle  has 

'Mg  been   paralysed. 

In    all    cases   of    dislocation    at    this   joint   the 

■";nr;n/  disj)lacement    is  alwavs  (hnrti  }inr(h   into 

le  aocilla      It  is  well  known  that  dislocations  at 

•tie  shoulder   are   usually   due  t,>  violence  applied 

IJ-,    —j:::;   ■.•.;;;;.■  in;-  arm  i.i  auinieU'U,  or  ixj  se\('re 

iireet  violence  forcing  the  bone  downwards.    Xow, 

■vhen  the  limb  is  abducted  the  head  of  the  humerus 

"'•ojects   below    the   glenoid    fo.ssa,    and    rests    and 
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presses  upon  the  inferio'-  and  I(?ast  protected  pari 
of  the  capsule.  The  tibies  of  this  portion  of  the 
caiJsiUe  being  ti^litly  strt;tched  in  this  position, 
it  requires  no  extra«;r..inary  force  to  tear  the 
ligament  and  drive  thj  bone  into  the  axilla. 

Thus  it  happens  that  in  luxations  at  this  joint 
the  rent  in  the  capsule  is  at  its  inferior  and  inner 
aspect,  the  hunirral  head  lying  beneath  the  sul)- 
scapularis,  which  is  always  strained  and  some- 
times torn.  The  head  of  the  boiu',  jjeing  thus 
driven  downwards  into  the  axilla,  may,  for  cer- 
tain reasons,  remain  there  (subglenoid  form),  or 
im)re  usually  it  will  be  drawn  forwards  and  in- 
wards i)y  the  powerful  pect(^ralis  major,  aided 
by  other  muscles  whose  action  is  now  less  resisted 
and  \)y  the  weight  of  the  unsupport(>d  limb  (sub- 
coracoid  form) ;  and  lastly,  the  direction  of  the 
viol('nc(!  being  applied  maikedly  from  in  front, 
tiie  head  of  the  bone  may  be  thrust  l)ackwards 
under  the  acromion  or  spinous  processes  (svib- 
spinous  form).  The  overwhelming  frequency  of 
the  subcoracoid  variety  is  explained  by  the  greater 
advantage  at  which  those  muscles  act  that  draw 
the  bone  forwards,  in  comparison  with  those  that 
would  draw  it  backwards,  and  by  the  very  trifling 
opposition  offcretl  ♦'o  the  passage  of  the  head  for- 
wards whi'u  compared  with  the;  substantial  ob- 
sta<'lt's  in  th<'  way  of  its  passag<'  liackwai'ds  under 
th(>  scapular  spine. 

Features   common    to    all    dislocations    at    the 
shoulder.      As  the  roundix'ss  of  tlic  ilrltoid  d<'pcnds 
to    a    gi'cat    <'xt<'nt    upon    the    ])rcs<.'nce    beneath 
it    of    tli<'    hum4'ral     luad,     and    as    in     all    these 
luxations  (sjive  perhai)s  in  the  slighter  grade-  of 
the  subspinous  form)  the  head  is  remo\ed  j)racti 
(■ally    fidiii    its   (oimexion    with    the    d.  L.iitj,    that 
iniiscle    is    always    more    or    less    flattened.     This 
flattening   is   augmented   bv   the  stretching  of   the 
muscle,    which    in   some   degre(>    is  constantly    pie 
sent.      Str-'tching   of    the    deltoid    involves    abduc 
tmn  of  the  arm,  and  this  symptom  is  fairly  con 
stant  ill  all  the  luxations.     The  biceps  being  also 
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Nuic    or    less    unduly    tv,!i.sf,    tlii>   tlljovv    is    fuund 

Mixed  and  the  forearm  supiuated.  In  every  form 
dn're  is  some  increase  in  Hk;  vertical  circumfer- 

•nci!  of  the  axilla,  since  tiic  head,  having  left  the 
-glenoid  fossa,  must  occupy  some  part  comprised 
within  that  circumference.  ;\gain,  Dr.  Dugas 
iias  pointed  out  that  "  if  the  lingers  of  the  in- 
jured limb  can  be  placed  by  the  patient,  or  bv  the 

iiigeon,  upon  the  sound  shoulder  while  tlie  elbow 
I'uiehes  the  thorax  (a  condition  that  obtains  in 
the  iiormal  condition  of  the  joint),  there  can  be 
no  dislocation  ;  and  if  this  cannot  be  done  there 
'^■iiist  be  one,  for  no  injury  other  than  a  disloca- 
:''>n  can  induce  this  jihysical  imijossibilit i-."'   Tiiis 

I'pends  upon  the  fact  that  in  consequfnce  of  the 
M'tundity  of  the  thorax  it  is  impossib.j  for  both 

tids  of  the  humerus  to  toucli  it  at  the  same  time, 
<nd  in  luxation  at  the  shoulder  the  ujjper  end  of 
I  he  bone  is  practically  touching  the  trunk.  Lastly, 
from  the  position  of  the  great  vessels  and  nerves 

iig.   51)   it  will  be  sixh   that  in  the  subcoracoid 
in({   subgleiu)ul    luxations   the    head   of   the    bono 
iiiay     press     injuriously     upon     thos<^     structures 
ilius  may   result  anlema  of   the   limb   and  severe 

;iin   nr   loss  of   muscular   jjower.     The   artery   is 

-iKilly  saved  by  its  greater  elasticity;  but  lierard 

•jl'orts    a   case    of    disi)Iacement    forwards    whom 

le  axillary  artcr.v  was  so  compressed  bv  the 
-unieral  head  as  to  induce  gangrene  of  tlie'limi). 
I  lie  close  connexion  of  tlio  circumflex  nerve  with 
'le    luimerus    rend,  rs    it    very    liabh;    to    injury, 

pecially  in  the  subglenoid  and  subspinous  forms 

I  dislocation. 

Special  anatomy  of  each  form  of  shoulder  dis- 

'  .cation.      1.   ^^uhrorarnn/.     T!;e  .utieular  head  of 

lies  on   the  ant^'rior   surface  of   the 

scapula,    and    th.e    anati.niical    neck 

anterior    lip    (,;    lh.«    glenoid    fossa. 

thus    i)lace(l    imnirdiau'ly    b<-low    tlio 

prnc.'ss,    and    is    in    front    of,     internal 

a    'iMle    below,    its    normal    site.      Tho 

''.it    tuberosity    faces   the   emptv   glenoid   cavity 


ii'  humerus 
■  I  k  of  the 
-ts  on  (he 
ii''  h<ad  is 
'lacoid 
'.    and 
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Ti 


If   .subsi'a])ulciiis   iimsi 


IS  sir 


Icl 


wa 


vor  the  head  of  the  liiuuerus,  antl  is  iisuall.N 
pai'tly  Ujrn.  The  .siipraspinatus,  infrasi)iniitus, 
and  teres  iniiKH'  are  stretched  w  torn,  or  tl.'- 
great  tuberosity  may  even  be  wrenelied  off.  Th<' 
coraeo-braeliialis  and  short  head  of  th<'  biceps  are 
tonso,  and  are  immediately  in  front  of  the'  head 
of  the  iiumerus  inst<'ad  of  to  its  inner  sitle.     The 

long  tendon  of 
the  bicei»s  is  de- 
fleeted  tlownwards 
antl  outwxirds.     It 


IS 


Tl 


le    ci< 


1  s 


Tl 

f 


K' 


orme 


)V 


th. 


humeral    head    in 
the    front    of    the 
axilla    depends   ti 
some    degree    upon 

f 


amou 


o 


rotation. 


nt 

If      the 
Ijone     ))e      rotated 
out,  ti).'  projection 
is    most     distinct; 
l-'l^.    53.      Siihc»ra.oid   dislocation     ))|,f,    if    nitatod    in, 

its  head  sinks  int^ 


nt  tlie  hem'.TUS. 


trouuhl  more 


thi'  axilla  and_  i- 
in  contact  with  the  scai)ula  than  witli 
the  skin.  The  luad  of  the  bo!ie  being  always  carric' 
a  little  <lo\vT) wards,  some  lengthening  must  in  all 
cases  /7Y/////  exist  ;  l»ut  ^vith  the  <ii'(linai-y  method 
of  nu'asuring  the  liml)  this  lengthening  may  be 
re]>laced  by  a,  normal  measui,'ment,  or  <'Ven  by 
appnn^nt  shortening,  if  the  head  '^f  th;^  bone  bt^ 
d    deal   forwards   and    inwards,    and 


earn; 


a  go 


the   gl. 


d 


eiMiKi  cavi 


s  o  me  1 1  mo  s,  w 


although  ra)-ely, 
torn  f  1- o  111  its 
groove, 
t  o  i  d 


1- 
p  u  t 

ipon    the    stretch, 
prominence 


the    limb    be    abducted.      When    the    head    has    left 


tv,   abduction   tr/nls  to  l)ring  tho 
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xLciiial  cuutl^iu  aeaicr  to  the  acrumiuii,  mid  thusc 
;irc  the  two  points  between  whieh  the  measureiiient 
;s  usually  taken.  Thus  the  apijarent  length  of 
■lie  arm  depends  mainly  upon  the  degree  of  abduc- 
•lon  ol  the  humerus,  or  tlie  obliauiVy  uf  the  axis 
•>t  the  bone. 

±  SuhjUnouL^-'i^W^  head  is  beluw,  and  a  little 
Ml  iront  of  and  internal  to,  its  lujrmal  position. 
It  cannot  go  directly  downwards,  owing  to  the 
situation    ot:    the    long    head   of    the    triceps,    but 

scapes  m  t^-  ■■  Uerval  between  that  muscle  and 
'hi;  subscapuiaris.  The  articular  surface  of  the 
ii.ad  rests  on  the  anterior  aspect  of  the  triangular 


lea  just  below  the  glenoid  fcssa  that  gives  origin 
"    the    trier i)H.      The    upper    border   of    the   great 


11  berosi  ty 
'Margin   of 

-trrtehed    or 


great 
IS  in  close  relation  with  the  lower 
tn<'  joint.  The  subscapularis  miiseh', 
lueli  binds  down  the  humeral  head,  is  much 
rrtehed  or  torn.  The  supraspinatus  and  tlie 
iiilraspmatus  iic  stretched  or  torn,  and  the  two 
'«  ivs  muscles  have  not  been  much  affected  unless 
ilirre  be  consideral^lc  abduction  of  the  arm.  The 
'oraco  braehialis  and  biceps  are  stivtehed,  and 
"virig  to  the  amount  of  abduction  usuallv  present 
III"  j'leeps  tendon  is  but  litrle  deflected  fiom  a 
Iraight  line. 

:?.  ,y»L>.v7>?//o//.x'.— The  ii<ad  usuallv  ivsts  on  the 
i'o.^terior  surface  of  the  neck  of  the  scapula,  the 
groove  of  the  anatomical  neck  of  llx'  humerus 
eorreoponding  to  the  posterior  lip  of  the  glenoid 
i"ssa.  _  iho  head  is  thus  placed  l).-neath  the 
"I'omion;  but  it  may  be  displaced  still  farther 
'.uk,  and  may  rest  on  the  dorsum  s(ai)ula',  and 
•Heath   the   sca))ulai-   sj)in.'    ( I'lg.    51).      Th 

pularis    tendon 

'^'I'l   from   its  attach- 


rig.    51).      ine  suh- 
...  i«    <liawn     right    acri)ss    the 

^H'uoid  fo.ssa.  ami  is  ofl-n  torn  fr<.m  its  attach- 
|inmt  I  he  head  pushes  back  the  hinder  part  of 
'  ^n\.  ""  i"f'''i^l'iJi.-itus  and  (cres  minor 
'•uiscles.  'Jh.  e  latter  c<.v<r  the  bnn.>.  and  an. 
^trett  bed  o\( 
iindulv  t.tist 
the    nitalion 


co\<f    uie    none,    and   are 
it.     The  great  jxctoral   is  rendered 
and  this  se;'\es   in   p; 
inwards    of    the    hum 


•■•    to  e.\|tlain 
ris,    and    the 


2m 


Tin:    I'PPER    EXTREMITY 


[Chai. 


;iIhIu(I  Kill    I'l  iiuaids,    lliaf,    aic    usually    i<\i>-  rvcd, 
those    niov  rinciifs    iii'iiit;    iii(ii<;   nr    Jess    uiiiipi)usc'cl. 


Th 


ic  circuiiilli'X   ii("'\e   is  ol'leii 


nin. 


In  reducing  dislocations,  especially  such  as  are 
of  long  statidir.g,  sei-ious  damage  may  ))e  inflieted 
tjri  the  ;;.\illary  strueluics.  The  axillary  artery 
suffers  most  fn<iu«'iitly,  thr  \{'in  rarely,  and  the 
nerves  still  less  often.  The  artery,  being  placed 
externally,    is    apt    t<>   contract    adhesions    to    tlip 

soft  parts  eoNciintx  tin 
head   of   the    disi  'aecd 
Imiii',      and      therefor) 
to   be   Iniii    \vlifn   thns<' 
parts     are      di-turb  <\ 
I  I'lLT.    ;■)!  ). 

1  ract»;res  of  the 
upper  end  of  the  hu 
mcrus.  I.  Andtormral 
h(  rk. — The  upper  jiart 
of  the  eap.sule  is  ex 
actly  attaelied  to  the 
anatomical  neck,  antl 
in  this  situation  the 
f  r  a  c  t  u  r  e  ma\  run 
i)ty(ind  the  ligament 
and  be  i)artiy  extra- 
cai)sular  (Fiu.  r)2,  p. 
■  lU).     The   lower  part 


d"      tlu 
ted 


U1S<'1 

wav     b<i(i\v     tl 


cajjsule      IS 
some      little 


le 


ana- 


tomical nock,  and  in  this  positit)n,  therefore,  the 


esion    must   be   intracapsular 


b 


rom 


the   1 


me  o 


f 


attachment  of  the  lower  i>ait  of  the  capsule  to 
the  iiumerus,  libres  are  reilceted  u])wards  to  the 
margin  of  the  articular  eaitilage  on  the  head  of 
the  bone.  These  fil)res,  if  unruptured,  may  serve 
to  conne(.'t  the  fragm<iils.  It  is  easy  for  thf 
small    and    eumpa  rat  i\  tl\-    di  iisr    upp<r    fragn'eiii 


•f; 


>f 


surtaee  or  canc<'ilous 


til   br    drixcn    iiiln    tin'   \\i< 

bciiie   (  Npiivrd   '1)1    till'    ujipi'r   surfac   of   the    lowo'' 

fragme-nt.     When   impaction  occur.s,  there  may  b- 


I 


xi; 
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ill   tho, 
iiiav  l»o 


witl    its  gr<;afc  inol)- 
.vay   of  s^>  fixing   it, 


suiiiu  llaLt-eniii^'  uf  tiiL  ch'ltoid,  sinro  the  head  is 
roiidorcd  of  less  dnm-iisioiis  bv  tl,  .t  impaction, 
•nd  coiisoqu.'ntl.\  tangos  a  less  i)roj,cti<)n  of  tho 
i' lt<iid.  The  diflicuJty  of  ohtaining  civpitus  in 
non-unpa  ted  f  rac:  an  s  will  1,..  obvious  when  the 
mall   size   ot   ti.c   u.nper   fiagniont   is  coi.sidrrcd, 

'    'i^y,  and  the  obstacles 

that  one   broken    end 

nibljed  against  th."  other.     The  diagnosis 

of   such   obscure  cases  is   now   cleared   up    iiy   tlu^ 

aid  of  IJontgen   rays. 

2.    Si    ai-ffinii    of    the    \ipiur    (pf/ii/sis.—l'ho 

ower  border    )f  this  epiphysis  is  represented  by  a 

lino  crossing   the   bono   at  the   base   of   <he   great 

tuber., M<y    and    placed    betueen    the    anatoniieal 

■lIHl    surgical    necks    (,vo      1    l^r.    .-,2,    p.    0-,(,^.        Jl    ,,.„^,|,j 

.0     lairly     indicated     by     a     transverse     saw-cit 
through   the   widest   part  of   the   l)one.     The   three 
coniijonent  nuclei  of  this  epiphvsis  (head,  greater 
and   lesser   tuberosities)    fuse   together    al)out   the 
titth   year,    and    the   entire   mass   ioins   the   shaft 
;.l>out  the    twentieth    \ear.     Tli.     upper    fragment 
'iiay  be  carried    ind  rotated  a  litth"  outwards  bv 
I  le  muscles  attaehed  to  the  great  tuberosity,  while 
'lie    lower    fragment   is   drawn    inwards   and    for- 
wards by   the  muscles  inserted   into  the  bicipital 
groove.     Thus,  a  part  of  the  smooth  upper  etid  of 
th(>    low,  r    fragment   commonly    forms   a   distinct 
projection    lielow   the   ooracoid    process.     In    such 
case  the  axis  of  the  limb   would  be  altered     and 
he  elbow  carried  a  little   from  the  side      Often 
hnwe\er,  the  displacement  is  soMy  in  the  antero- 
I'osterior   direction,    the   lower   fragm-nt   proiect- 
^     mg  forwards.     So  wide  are  the  two  bone  surfaces 


.1.  Sn/y/iraf  vrrl\     Th,. 
twe<'n  th<'  bas(>s  of  fhe 


t   the  peat  of  iniur:>    that  it  is  searcelv    possible 
ir  th(Mn  to  overlap  one  another. 

surtrieal  neck  is  situated 

.         tuberosities   and  the   in- 

'  rtions   ot   the    latissimus   dorsi    and   teres   major 

Miuscles.     A  common  (iisplacemont  of  parts  is  the 

"I    .wirifr.     The    upprr    frncment    is    carried    out 

iKl  rotated  out  by  th>-  supra-  and  infraspinatus 
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and  teres  iiiiiKir.  T\u\  upper  end  (»f  the  lower 
fragment  is  drawji  u])\var(l'i  l}y  the  deltoid,  biceps, 
coraco-brachialis,  and  triceps,  inwards  by  the 
muscles  attached  to  the  bicipital  groove,  and  for- 
wards by  the  groat  pectoral.  Thus  it  forms  a 
projection  in  the  axilla,  and  the  axis  of  the  liml) 
is  alt"r(>d  so  that  the  elbow  projects  from  the  side. 
This  displacement,  however,  is  by  no  means  con- 
stant. I'ean,  Anger,  and  others  maintain  that  the 
usual  deformity  is  a  projection  of  the  upper  end 
of  the  lower  fragment  forwards,  and  that  this 
deviation  is  dm;  to  the  nature  and  direction  of 
the  violence,  and  not  to  muscular  action.  In  some 
cases  there  is  no  displacement,  the  broken  ends 
b<'ing  retained  in  situ,  ])robably,  by  the  biceps 
tendon  and  the  long  head  of  the  triceps.  In  at 
least  one  instance  (Jarjavay)  the  lower  fragment 
was  so  drawn  upwards  and  outwards,  appari^ntly 
by  the  deltoid,  a.s  to  nearly  pierce  the  skin  of  thi 
shoulder.  Hamilton  comes  to  the  general  con- 
clusion '■  that  com]>lete  or  sensil)le  displacement 
is  less  coiniiion  at  this  fracture  than  in  most  other 
fractures,"  and  in  this  conclusion  many  surgeons 
agree. 

Amputation  at  the  shoulder-joint.-  The  deltoid 
museh;  forms  an  ideal  amputation  tlaj).  It  has 
its  j)lood  and  n<uve  sui)iily  s<_'cui'j'd  for  it  by  the 
por.te;-ior  ciicumflex  vessels  and  circumflex  nerve, 
which  iTouire  to  be  avoided  as  the  flap  is  raised 
fi-om  the  po:  teri<Tr  asp-ct  of  the  upiier  extremity 
of  thi^  bunievus  ])ii(ir  to  d'xision  of  the  cnpsulo. 
The  coracoiil  ])rocess  lies  under  the  anterior  border 
of  the  niuscb',  and  immedintelv  external  to  tin 
line  (if  the  axillai'v  vessels.  Tlieiic<>  the  preliminai\\ 
iru'ision.  which  cnninienei^s  just  ext<'i'nallv  to  tin 
coi'aeoid,  and  is  car,  led  ddwn  the  arm  along  th« 
anterioi'  border  of  the  muscle,  [riv<'s  access  to  fh. 
axillarv  vessels  so  that  ;iiey  may  be  -<cured  below 
the  oriein  (^f  the  posterior  circumflex  and  abov. 
the  origin  nf  the  su])erior  jirofunda.  The  in 
cision  is  carried  backwards  abo\('  tli*'  ins<M-tioii 
of  the   deltoid   to   the  limnerus.     The   insertion   <it' 


XII 


AMIT'lA'nnx    A'l'    SHOCT.DKIJ-.IOIX'I' 


HV.] 


ilir  jirctdral  is  iiiajnr  is  cuf  in  (lie  iiicisitJii  aldi)^ 
ill.'  aiitfi-i<ir  l)(ir<l<'i-  of  tlic  dclti-itl  ;  so  arc  the 
i.itissirmis  dursi  and  teres  major.  Tlie  ins<-'rti(inK 
'  f  the  ter<^s  minor,  infi-aspinatns,  siif)rasi)inatus 
;ind  sul)si'apularis  ai<'  adliciTiit  to  the  capsul<' 
.Mid  arc  cut  tlirdUgh  with  it,  so  as  to  irco  the 
licad  of  ttie  Ixmo.  Th(^  lnwcr  ])art  of  tho  cap?nl<> 
and  tlio  iiiriir  hoad  of  the  triceps  arc  sevcrtMl  aft«'r 
I  he  head  of  tlio  humerus;  has  l)eon  raised  from 
its  socket  through  the   upper   wound. 
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THE    ARM 

The  arm,  upper  arm,  or  [.racliial  rogioii  is  con- 
sidrn-d  ii>  rxf.'iid  fnmi  tlu'  axilla  altovc  U,  the 
rogion  of  tho  olliow  lirlow. 

Niii-f:M-4>  iiii:ii<»iii>'.~  In  woni.ii,  and  in  thoce 
who  aiv  fat,  tho  outline  of  the  arm  is  rounded 
and  fairly  regular.  It,  is  less  regular  in  the  mus- 
cular, in  whom  it  may  be  represented  l)y  a 
eylinder,  somewhat  flattened  on  either  side  anrl 
undiily  promiru'ut  in  front  (biceps  muscle).  Th^^ 
outline  of  the  biceps  vmsclo  is  distinct,  and  on 
either  side  of  it  is  a  ^  .-.ove.  The  inner  of  the 
two  grooves  is  b.\  far  tlii^  more  conspicuous.  It 
runs  from  the  bend  of  the  elbow  to  the  axilla,  and 
indicates  generally  the  position  of  the  basilic  vein 
and  brachial  artery.  The  outer  groove  is  shal- 
low, and  onus  above  at  the  insertion  of  the  deltoid 
muscle.  So  far  as  it  goes  it  marks  the  position 
of  the  cephalic  \rin. 

The   insci'tioii    of   tin 
landmark,    and    can    )),> 
indicat^'s    very    pr<'cisely   the    niiddle 
of  tile  hum<'rus,   is  on  the  sai.ic   Icvl 
sertion  of  the  eoi-aeo  In  Mehialis  m'isel'\  and  nin-k- 
the    uppor    limit    of    the    l);acl!ialis    antieus.       I) 
corresponds  also  t<i  the  s|)o(   wh.n'  the  cvliiidtieal 
part_  of    the    humeral    shaft    joins    the    prismatic- 
portion,   to  the  point  of  entrjince  of  the  nutrient 
artery,    and    to   the    1.  vel    af    whi"h    the   musculo 


d<'lfoid    is  an    important 
easil\-    disf  ininushed.      If 
of   the   shaft 
sai.ic   lev!   with  ih.^  i:i- 
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.-■pir.il   iKMve  and  superior   profunda  artery  cross 
till     hiick   (if    the  IrMie. 

W  lii'M  the  ana  is  exti'iidrd  and  supiriated,  the 
liiiicliial  arliry  e(jrre.spoiKls  to  a  line  drawn  along 
the  inner  border  of  the  biceps,  from  tlu;  ontlet  of 
the  axilla  (at  the  junction  of  its  middle  and  an- 
t.M'ior  thirds)  to  the  middle  of  the  bend  of  the 
elbow.  The  artery  is  superficial,  and  can  bo  felt 
in  its  entire  extent.  In  its  ujjper  two-thirds  it 
lii'S  on  the  inner  aspect  of  the  shaft  of  the 
liumerus,  and  can  Ijo  compressed  against  the  hone 
by  pressure  in  a  direction  outwards  aiul  slightly 
l>;ickw;irds.  In  its  hjwer  third  the  huinrius  lies 
iMhiiid  it,  anil  compression,  to  be  el'fectual,  should 
'  '  directed  backwards. 

The  inferior  profunda  wci'.ld  be  represented 
"V  a  line  drawn  from  thj  inner  side  of  the 
liunirral  shaft  at  its  middle  to  the  Ijack  part  of 
ll'.e  internal  condyle.  The  nutrient  artery  enters 
the  bono  at  its  inner  aspect  opposite  the  deltoid 
insertion,  and  the  anastomotic  vessel  comes  off 
.il)iiut  2  inches  above  the  bend  of  the  elbow. 

Thi;  ulnar  nerve  follows  first  Ihe  brachial 
iitrry,  and  then  a  line  tlrawn  from  the  inner  side 
■i  that  vessel,  about  the  level  of  the  inst  vtion  (jf 
ihf  coraco-brac^iilis,  to  the  gap  betwi'cn  the  inner 
■oudylc  and  tlio  oleo-anon.  'J"he  main  part  of  the 
internal  cutaneous  uvi.^.  is  beneath  the  inner 
liicipital  groove,  while  the  musculocutaneous 
n.i-\e  becomes  superlicial  in  th(!  bend  of  th"  elbow 
it  the  outer  margin  of  the  ttnidon  of  the  biceps. 

The  «»kiii   of    the    arm     is    thin    and    smooth, 

'  -pecially     in     front     and     at     the     sides.      It     is 

\<'ry    mobile,    being    but    looselv    attached    to    the 

deeper    r)arts    by    a    lax    subcutaiieo.is    fascia.     In 

■ircular- amputations  of  the  arm  this  looseness  of 

lie-   Int^egument  all(>ws  it  to  be  suUicienily  drawn 

up   l)y    traction    wiih   the   hand   onlv.     It   is   from 

'he   integument   covering   the   juiterior   surface   of 

he   biceps  thnt  the   flop   is   fashioned    in   Taglia- 

'/./.i  s   oMcration   for   the   r(\stoi-;ition   of   the  nose. 

i"he    liiirness    of    the    skin    of    this    pait,    and    its 

.1* 


200 


THK     ri'I'KR    EXTREMITY 


[Chap. 


ti<;(j(l,,iu  from  lialis,  i-.ncl-jr  it  \L'iy  huitahlc  f(,i 
this  procr'ilun'.  Tlit,'  sraiity  ;Lttachiiit"iit.s  of  tlu;  skin 
of  the  arm  allow  it  to  he  readily  torn  or  stripped 
away  in  lacerated  and  contused  wounds.  Somt - 
times  in  these  l(,'si(»ns  large  flaps  of  integument 
are  vi<jlently  dissected  uj).  The  lodseness  of  the 
suheutaneous  tissues  favours  greatly  the  spread 
nf  inflammatory  processes,  while  its  comparative 
thinness  allows  of  the  early  manifestation  of 
ecchymoses. 

The   limh   is  completely   invested   with   a   deep 
fascia,    the     brachial   aponeurosis,    as  Lv   a  slc<\e. 
The  fascia  is  held  down  at  the  sides  hv  the  two 
intermuscular  septa  \\hich  aie  attached 'along  the 
cuter  and  inner  inargins  (.f  the  humerus,  running 
from  the  deltoid  insertion  to  the  outer  condvle  on 
the  one  side^  and  from  the  coraco-hrachialis "inser- 
tion to  the  inner  condyl(>  on  the  other.     }',v  means 
of    this    ai)oneurosis    and    its    septa    the  'arm    is 
divided  into  two  compartments,   that  can  l)e  well 
seen_in   transv<'rse  se-jtions  of   the   limh    (Fig.    .");"). 
p.  270).     These  compartments  s^'i'v*-  to  confine  in 
flainmatory  and  hemorrhagic  effusions.     The  an- 
terior of  the  two  spaces  has  the   less  suhstantial 
boundaries,  owing  to  the  thinness  of  the  brachial 
fascia    as    it    covers    the    biceps.     Effusions    can 
readily   pass  from  one  comi)artment  to  the  other 
by  following  the  course  of  those  structures  that 
by  piercing  the  intermuscular  septa,  are  common 
to  both  spaces.     These  are  the  museulo-spiral  an«l 
ulnar  nerves,  the  superior  and  inferior  profunda, 
and    anastomotic    arteries.     The    principal    struc 
tures  that  j)ierce   the  l)rachial   aponeurosis   itself 
arc  the  basilic  vein,   a  little  below  the  middle  of 
the  arm,   the  internal  cutaneous  nerve,  about  tli( 
middle,  and  the  e.Kternal  cutaneous  nerve,  at  th. 
Hbow.      The    two    first-named    are    in    the    innei 
bicipita    grooye.and  the  last-named  in  the  outer. 
Ihe   brachialis   anticus   is  closely   adherent   t( 
the    bone,    while    the    biceps    is    free.     It    follows 
therefore,   that  i,,   s.>cti(in   of  these  muscles,   as'ii 
amputation,   the  latter  muscle  retracts  more  con 
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tltialily  lli.iii  (Inrs  til'  fdniitT.  ll  ib  WL'U,  tiiere- 
t<»re,  ill  j,>rif(,riiuiijr  ^  circular  ainpututiori,  to 
ilivick-  tlio  bicips  nuiscle  first,  ant!  tinn,  after  it 
ii.is  rt'tracted,  to  cut  tiie  brachialis  anticus. 

Knirliial  sn-K-ry.  -  The  line  nf  this  vcb.srl 
ii.i.-i  already  been  mivcii.  It  is  well  to  note  tliat 
111    the    very    inusciilar    the    artery    may    be    over- 

apped    to    a    coiisideralile    extent    by    th.;    Iiiceps 

iiiscle.  C'(inii)re.ssi()n  of  the  brachial,  unless  per- 
I'l-ined  carefully  with  the  lingers,  can  hardly 
ivdid  at  the  same  time  compression  of  the  median 
11' ive.  It  must  also  be  rememl)ered  tliat  tlie  in- 
'•  iiial  cutaiK'ous  nerve  lies  in  front  of  th.-  vessel, 
"V  close  to  its  inner  side,  until  it  pierces  tho 
Mscia;  that  the  ulnar  nerve  lies  along  the  inner 
-ide  of  the  artery  as  far  as  the  coraco-brachialis 
insertion  :  and  that  behind  tlie  commencement  of 
I  lie  vessel  is  the  musculo-siiiral  nerve.  The  venje 
■  wmites  are  placed  one  on  either  side  of  the  artery, 
Mid  communicate  frequently  with  one  another  by 
iiort  transverse  branches  which  directly  cross  the 
.'■ssel,  and  which  may  give  trouble  in  operations 

poll  the  artery.  If  in  ligaturing  the  artery  at 
;-  middle  third  the  arm  rests  ui)(m  any  support, 
M"  triceps  may  be  pushed  up  and  mistaken  for 
'!''  biceps.  If  thi>  incisions  be  too  much  to  the 
liner  side  the  basilic  vein  may  be  cut,  or  the 
'Inar  nerve  exposed  and  mistaken  for  the  median. 
I  illaux  states  that  in  the  operation  a  large  in- 
•  lior  profunda  artery  has  been  taken  for  the 
lac'hial.  Inasmuch  as  the  me(ii.in  nerve  often 
'•rives  distinct  jiulsation  froni  the  subjacent  ves- 

!.   it  happens  that  in  tlie   living  subject  it  has 

'U  confused  with  the  main  artery  itself. 

Abnormalities  in  the  arrangement  of  the  bra- 
hial  artery  are  so  frequent  (tlK'V  occur  in  12 
'  15  jier  cent,  of  arms)  as  to  be  of  surgical  iiii- 

rtance.  It  is  not  unusual  to  find  a  collateral 
■■inch  (vas  aberrans)  arising  from  the  upper 
'  irt  of  the  brachial  or  lower  part  of  the  axillary, 
'.issing  down  the  arm,  sii /nrfiria/f,/  to  the  median 
•rve,  and  ending  in  the  radial  or  sometimes  the 
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ulnar  artoi'v.  '^I'fie  \  as  ;ih;.-rrans  may  rrplace  th  ■ 
Inachial.  in  whidi  vn^r  the  aitfi'y  \\  i\\  lir  I'oujmI 
supciiici;il  instead  of  dvrp  to  the  iiH'tlian  ncrvi', 
and  th(3  ])i(ii'iin(l;.  vessels  arise  from  lln'  remnant 
of  thi;  ii'iil  li  •hijil  art.'ry.  This  supertici.'il 
b>'aelual  \tssii  miiy  pass  under  ihe  siij)ni- 
rondj/ldid  />r<)ce!<s,  a  Imoked  |Uoject  ion  (.f  hoii- 
which  occasionally  splines  from  tin;  humerus,  J 
inchi's  aliove  the  epi'.'ond.N  le.  Jt  is  sitiiatdl 
amongst  the  intiei-  lilires  of  origin  of  the  hiachiali- 
anticus. 

Tlic  iiiii<«4-iilo-s|»ii':il  ii<'f\<'.  from  its  clos- 
C'jntact  witli  tlu^  hone,  which  it  crosses  at  the  \f\<  i 
of  tilt;  deltoid  insei'tion.  is  frequently  injured  anil 
turn.  Thus  it  lias  liern  damagetl  m  severe  con- 
tusions, in_  kicks,  in  sta'os,  in  hiU's  from  lioise;-, 
and  Very  fre(|nentl\-  in  fractures  of  the  humei'al 
shaft  :  or  the  nei\c  may  he  sound  at  the  tine  i>i 
tiacture,  and  lieeoiiii  siihsequent ly  so  involved 
in  callus  a--  tw  hail  tt.  )taia!\sis  of  the  parti- 
it  supplies.  In  a.  case  lepoited  |i\-  Tillau.x, 
whei'e  jiaralysis  foljowi'd  snme  time  after  a  frai 
lure,  I'le  ner\c  wa-;  found  emld'dded  in  callus,  ami 
on  cutting  some  of  tiie  i-edundant  mass  away  a 
good  i'eco\("i-y  followed,  in  several  instances  the 
iier\(!  has  heeii  ])ai'al\sed  liy  the  ))ri'ssui'e  of  the 
head  when  a  man  has  slept  with  his  head  restiim 
on  the  aim  in  tlu^  iiositioii  of  full  supination  ami 
alxluction.  It  is  said  to  he  often  i)aralysed  in 
Itiissian  coachmen  who  fall  asleip  with  the  reins 
w  uind  round  the  upper  Mini.  It  lias  also  heeti 
fre(juently  damaged  hy  the  ])i-esMii'i'  of  liadly  con 
stnicled  cnitches,  especially  Ihosi'  that  afford  \\n 
proper  support  for  the  hand.  Indeed,  it  is  the 
iier\('  most  nflrti  alTeeled  in  "  ci  iitcli  jiaralvsis. 
thi>    uln.ir    hiini;-    the    tiMink    that   suffers    next    i;i 

t  I  e(p.r|i(  \  . 

I'laifiiio    ol    tiM'    sliaii    of    |Im>  Iiiiiii4>iii*« 

usuallv  due  I,,  direct^  violence.  The  shaft  ma-., 
howe\er.  lie  lirokeii  hy  indirect  vinleiice,  and  of  ail 
hones  the  humerus  is  said  tn  he  the  oik^  mo  r 
freipientt)    fraetined  i,\    mu^eular  actimi.     As  e 
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Mpl-'s   of   tlir    bitter   may  lio   ii"ff()    liic   i  lirr\\  iiiix 
i'  a  'nail,   the  I'lutcliiiiLj  at   a  Mipiniif   fo  jircveiit  ii 
;  ill.  and  tho  so-callrd  trial  of  strength  known  as 
wi'ist-iui-ning."     ^^  lirn  tin'  \tnuo  is  broken  nhnvf 
i,i^   di'ltoid   insiM'tioii   thi^   ]<(\vr'r  fi-ngiiient   may  bo 
lawn    ujiwards   by    flic   biceps,    triceps,    and   del- 
id,    and    outwards    L>y    tho    last-named    muscle; 
while  the  U])per  fragment  is  drawn  inwards  by  the 
muscles  attached   to   the   bicipital   gioove.     When 
the    fracture    is   hdotr    the    deltoid    insertion,    the 
lower  end  of  the  upjier   fratrment  may  be  cai'ried 
Mutwards   by    that   muscle,    A\hile    tho    lower    frag- 
ment is  drawn   u))\\ards  to  its  inner  side  by  the 
'iceps   and   ti'iceps.     The   defoi'mity,    however,    as 
,1    rule  depends  much   more  ujjon   the   i  ature  and 
•  iirection  of  the   force  that  bi-eaks  the  bone  than 
'ipon    any    mus<'ulai'    action.     The    dis|)lacements 
Mist  iKited  mini  be  met  with.  Itut  usually  thfv  ai'c 
'Miite    indi'pfud'Mit  of   the    ri'latiiiii    of   the   deltoid 
iiisei'tion   to   the   seat  of   fracture,    and   cannot  1)0 
'  ;iliiilat<'d.      The    wcmlit   of  thi'   ann   '-•■Idoin   allows 
f   moi'c   than    ','    of   an    inch   of  shortening. 
The    humeiMis    is    more    fi'(>quently    tlie    seat   of 
"iin-tmion   aft(M'  fractun^  than   i';  any  other  bone. 
This   result    is  quite   independent   of   the   pf)sition 
•f  the  fracture  in  re1ati(Ui  to  the  nuti'ient  artery. 
Ifamilton's  explanation   is  briefly  this  :   The  frac- 
ture   is    \isually    so    adjusted    that    the    ell)ow    is 
flexed;  this  joint  so(~in  becomes  fixed  by  muscular 
'  igidity.    anrl   when   any   movemtmt   is  made   ns   if 
to   flex   or   extend   tho   forearm    on    tin"    arm.    that 
niovomont  no  longer  occurs  at  the  elliow-joint.  but 
it   the  sent   of   fracture.     Thus,    if   the   arm   be   in 
i  slincr,   and  the  imtient  allows  tho  hand  to  droj) 
'V  relaxing  that   slitu:.   it  is  maintained  tliat  the 
i'ulk  of  that    mo\ement.  will   take  place  about  the 
fracture  line.     'I'lure  are  many  objections  to  this 
tlieorv.     If  line,    (lie  |eiidenc\    to  iiioxcment    about 
the    fragment^    wnuld    bi>    the    greater    the    f.arther 
ilie    fracture    is    ffoin     the    elliow  joint,    but    non 

!ini<>!>       -    !!!o!'e    c.^unuon    .'i!     ilir'    rrodd!!'    tli;!!!    .it     the 

upper  third  of  tho  shaft.      Probably   many  causes 
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conspire  to  liriiip  aljout  noii  inion  <if  fiacturrs 
of  this  1)0110,  among  whicli  ma\  l)e  mentioned  tli  ; 
imperfect  fixing  of  the  joint  ahove  the  fracture, 
i'n'i  th(!  inadequat(;  support  afforded  to  the  ell)o\v, 
\vherel).v  the  weight  of  the  arm  and  of  the  splint. 
tends  to  drag  the  lower  fragment  out  of  th. 
jiroper  lino  it  should  form  with  the  upper  frag 
ment.     The  most  effective  cause  would  appear  t.i 

he    the   entangh 
ment  of  musculai- 
tissue  between  tin 
broken  ends,   foe 
it    must     be     )• 
mcmbered       th.ii 
the   shaft   r.f    th- 
lionr      is     eloscl,\ 
surrounded        b> 
muscular      fibi.v 
that  are  directl\ 
adherent     to     i^^ 
surfaces.       Thus, 
in      an      oblicpif 
f.actiire   the  end 
of  one   fragment 
tiiay     be     (.h'i\en 
into  (h*j  brachia 
lis  ant  ieus,  whili 
the      other      end 
pidjeefs    into   the 

substance   of   tin 
triceps,    and    irii 
mediate  coiijacf  of  the  b,,iies  ma.\    be  conse({ui'nt  l.\ 
pre\-en(ecl. 

Aiii|Mit:ilioii  lliroiiuli  tlw  mitiuio  of  iIk- 
Mi-iii.-  The  parts  divided  i,,  a  ciicnlar  amputation 
are  fully  sliown  in  J-'ig.  •).-).  In  the  fla])  method 
there  is  a  danger  of  transfixing  tho  brachial 
artei'v.  The  artei'v,  a>  iii,i.\  be  seiii  from  Fig.  ;").">. 
may  be  imsbed  fmwards  .,r  backwards  by  prcs 
sure  applied  to  (be  miiseles  between  wjiich  if 
lies.      I'.ef-r. 

be    bccured 


Fi^.  55.     Transverse  section  through 
the  middle  of  the  arm.     {Uiuhh' .) 

'f.  I'.ic(|i-  ;  -'.((■lar.)  hraciiKill-.  ; .',  hracliiali^ 
aniiru-  :  '/.  ti'iccji-  :  1.  lu-arliial  artery  ; 
2.  median  n'-r\c  :  !!,  ulnar  ncrx  e  ; '  I. 
musouli  1—1  lira  1  nfr\c. 
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In  the  anterior  llap  arc  included  tlio  biccpf!, 
ilie  groat<'r   part  of   the  brachialis   anticus,    ^vith 

h''  inusciijo-ciitaii*'ijus  nerve  between  tlu'iii,  and 
.1  small   pieco  of  the  triceps  from  the   inner  sitlo 

f  the  limb.  In  the  postorior  flap  are  the  tricrps, 
iny  small  part  of  tlx-  out^'r  portion  of  the 
"raehialis  not  included  in  the  antorior  flap,  tlie 
-uperior  pi-ofunda  artei-y,  and  the  museulo-spii-al 
iicrvo. 


('ii.\rTi:i;   xm 

THE    REGION    OF    THE    ELBOW 

SiirfadT  :iii:it<»iii>.-  On  tlir-  aiitnidr  aspect  of 
the  cll)o\v  are  seen  three  muscular  elevations. 
One,  al)()ve  and  in  the  centi'e,  corresponds  to  the 
biceps  and  its  tt;ndon  ;  while,  of  thi?  two  l)elow  and 
at  ihr  sidi's.  thf  ontrr  coi'iv-^ponds  {o  ihc  supiiia 
for  lon^us  and  th«'  eoinnion  rxtfii^nr  in;iss,  and  the 
inner  to  the  pronator  radii  teres  and  the  common 
set  of  flexor  muscles.  The  arranRfMneno  of  these 
elevations  is  such  that  two  grocncs  are  foi-med, 
one  on  either  sid(^  of  the  hiccps  and  its  tendon. 
The  grooves  diverge  above,  and  join  the  outer  and 
inner  bicipital  grooves,  while  Itclow  th(\v  meet 
over  th(>  most  jironiinent  part  of  the  tendon,  and 
thus  form  togrthfr  a  V-shaped  depression  (Fig. 
•")'')■  Tln'  <li^t  inclii.'vs  (,f  these  details  depend^ 
upon  tlie  thinness  and  museulai-  development  of 
the  individual.  In  the  inner  of  the  two  grooves 
a  I'e  to  lie  found  the  median  ner\i'.  the  brachial 
artery  and  its  \eins:  while  deejily  ])lae(Ml  j)elow 
the  outer  groove  are  th(>  terminaf  i(»ns  of  the  mus- 
culo-spiral  nei've  and  superior  profunda  artery, 
with  the  small  radial  recurrent  vessel.  The  biceps 
tendon  (;an  generallv  be  frit  distinctly.  Its  out^r 
biii'de"  is  niore  <'videnf  than  is  its  inner  «>dge, 
owing  to  iii(<  connexi,,!]  ,,t'  the  biei|otnl  fascia 
with  fh<>  latter  side  of  f),..  j.ndon.  Kxf.mdimr 
transvers<'lv    across    the    fi,,ii(     ,,f    this    reuion    is 

■1  /..■:■■!'■:■  '!!         !l'i-  !;:(        ;:•■.;:-.       ;     !  i!  .  .     l'       1      1      "~     j'  .1 

■•"•"■"■         ■  ■  -^     —  :•         ::■:-:_:;::::■::;,       ;  ;  ;;■  ;<<{,(      ,  , ;       ;  i  n 

ellH.w.         Tills    f,,bl    is    m,i    ;i    sfi-aiulit    lin,.,    l.ul    j-. 
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convex  l)r](nv.  It  is  placofl  some  liltlc  way  abovo 
thn  lino  of  ihe  articulation,  and  its  lattM'al  trv- 
iniiiations  corrcsinind  tu  the  lips  of  the  two  con- 
ilylar  ^'ininenoos.  In  backward  dislncat  inns  i,i  tlic 
elbow  the  lowei-  end  of  tlic  hunicfus  apiicai's  al»out 
1  inch  below  this  fold,  wheieas  in  a  fracture  of 
(he  humerus  just  above  the  condyles  the  fold  is 
i-ither  oi>posite  to  the  prominence  formed  l»y  the, 
lower  end  ui  the  ujjper  fragment,  or  is  below  it. 
This  crease   is  olditerated  on   extension. 

At  the  apex  of  the  V-shaped  depression,  about 
the  spot  where  the  biceps  tendon  ceases  to  be  dis- 
tinctly felt,  and  at  the  outer  side  of  that  tendon, 
I  lit'   median    vein    di\  ides    into   the   m<'dian   basilic 

iiid  th<'  median  c<'p}ialic.  At.  the  i^ame  spot  also 
'!h'  (h'i']>  median   \rin  Joiiis  the  superlicial  vessels. 

The  median  basilic  vein  can  be  seen  tn  crnss  the 
liiceps  tendon,  to  follow  more  or  less  closely  the 
UMOoye  alonp  the  inner  border  of  the  mu.scle',  and 
'o  join,  a_  little  above  the  internal  condyle,  with 
'he  posterior  ulnar  vein  to  form  tht>  l)asilic  trunk. 
The  median  cephalic,  following  the  gi-oove  at  tlie 
outer  margin  of  the  biceps,  joins,  about  the  level 
of  the  external  condyle,  with  the  radial  vein  to 
form  the  cephalic  vein.  The  brachial  artei-y 
bifurcates  1  inch  below  th(^  centre  of  a  line  (Irawn 
from  one  condyle  to  th(>  other:  the  j)oint  of 
division  is  opj)osite  the  neck  of  the  radius.  "  Tiie 
eoronoid  ])r()cess  of  the  ulna  can  be  inclistinctlv 
fi'lt,    if   firm    pressur.>   is   made    in   the   triangular 

!>ace  in  front  of  the  joint  '"  ('('hi(me).  The  points 
of  the  two  condyles  can  always  be  felt.  The  in- 
ti  rnal  condyle  is  the  more  i)rominent  aiul  the  less 
lounded  of  the  two.  Th(>  humero-raflial  articula- 
M.in  is  in  ajiorizontal  line,  but  the  humero-ulnar 
joint  is  oblique,  the  joint  surfaces  sloping  down- 
u-.irds  and  inwards.  Thus  it  happens  that  while 
'iie  external  coiid\  'e  is  ,,uly  ','  of  an  inch  (|s  mm.  ) 
■ibove  the  articular  !ii,(\  the  point  of  iho  intern.al 
'•ondyle  is  more  thnn  1  inch  (2^:  mm.')  aliove  ih:it 
I'.irt    (I'aujet).      I' rom    the   obli(|ui(y   of   (he   joint 

Mifaces  be(w(>en  the  ulna  and  humenis,  i^  follows 
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that  the  forearm,  wlicii  in  cxtfiisiion,  is  wA  in  a 
straight  lino  with  the  upper  arm,  hut  forms  ^vith 
it  an  anghi  that  opens  outwards.  Thus,  when 
traction  is  made  upon  the  entire  upper  limb  from 
the  wrist,  some  of  the  extruding  force  is  neces- 
sarily lost,  and  such  traction,  therefore,  should 
he  applied  from  the  elbow,  as  is  the  usual  practice 
in  reducing  a  dislocation  of  the  shoulder  liy 
manipulation.  A  line  drawn  through  the  two 
condyles  will  be  at  right  angles  with  the  axis  of 
thf  u]iper  arm,  v  iiile  it  will  foiin  extri'nal'y  a 
smaller  angle  with  the  axis  of  the  forearm.  Thus, 
if  we  look  at  the  up))er  arm,  the  two  condyles  are 
on  the  same  level,  whereas,  when  viiMved  from  the 
forearm,  the  inner  condyle  lies  at  a  higher  level 
than  dof'S  the  external  process. 

The  ioint  line  of  the  elbow  is  equivalent  only 
to  about  two-thirds  of  the  width  of  the  entii'e  lino 
between  tlie  iioints  of  the  two  condyles  (I'^ig.  58, 
p.  '2s7).  The  ))romin<'nee  of  th<'  condyles  forms  a 
capital  ])'iiiif  (Vaitp^ii  for  traction  by  encircling 
bands  ajiplied  to  the  liinb  above  the  elbow-joint. 
At  the  l)ack  of  the  clljow  the  prominence  of  the 
olecranon  is  always  to  be  distinctly  felt.  It  lies 
nearer  the  internal  than  the  external  condyle.  In 
e.xtreirie  extension  the  summit  of  the  olecranon 
is  a  little  above  the  line  joining  the  two  condyles. 
When  the  foi-earm  is  at  right  angles  with  the  arm, 
the  tip  (if  the  process  is  below  thr  line  of  the 
condyles,  and  in_  4'?vt rerne  flexion  it  lies  wholly 
in  front  of  that  line.  Between  the  oleci'anon  and 
the  inner  condyle  is  a  depression  that  lodges  the 
ulnar  nei've  and  the  posterior  ulnar  recurrent 
artery. 

To   the   outer   side   of   the   olecranon,    and   just 
lielow  the  externa!   condyle,   there   is  a  d(^pression 
in   the  skin   which   is  v.ny  obvious  vhcn   the  limb 
This  T»it  is  to  be  seen  even   in  those 
•    and    a  Ko    in    yoiiiii:-   children.      Tn  it 

llir     r.-idins    {\\\i\     ritil  in  Ji  II !!!  f  ml     ■'.'.'/.•>.' 

and   can   l)e   well    distinguished   when 
votated  ill  pioii;i!  ioii  ;,nr|  supination. 


is  extended. 

who  ;ilT-  f,i( 
the  be;id  (jf 
can  be  felt, 
t  lie   boiK^    is 
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Till'    pit.    cnrrc.si)(>iuls    to    iIm^    hallow    lictwccii    tho 

•  <n\.vv   hordir   of   tb,i'   aiicuiieus   and   thr   muscular 

•  iiiiiieiic*'  fiiiiiicd  by  tli<' 
I  u<i  I'adial  r\t<'iisors  of  tlir 
'  ai'])us  and  the  sui)iiiat()i' 
liinu:us.  The  highest  jxiint 
I  if  tlif  \)<>i\i'  that  can  he 
t   It     nin\  inu'    (i}\    I'ntation 

\wll        CnlTrSpnlMl       fn       til'' 

ladiiis  itiinit'(liat-il\-  hrh.w 
th*'  line  (if  tti.'  rlhnw- 
H'int,  and  is  a  \aluahlr 
uMiidc  tn  that  articulation. 
'I'hv'  upper  limit  of  the 
'■lho\v-j(iiiit  ]Tach<'s  a  line 
drawji  lirtwciii  the  point 
of    the    two   Condyles.      The 

I  uhercle  of  the  radius  can 
lie  felt  j  list  helow  the  head 
of  the  Itone  when  t!ie  linil) 
is    in    the    ])osition    of   ex- 

I I  eiiic   ])i'i  mation. 
The     skill    in    front   of 

the     rliiow     is     thin     and 
finf,    and    is    readily    ex- 
coriated by  tight  bandag- 
ing    and     by     improperly    ,.•,    -.      i    n    i.         r 
applied  splints.     The  thin-    '  '^-  •'^'-   .  ^'f '■'how  fn 
-    '  in    front. 

...i     ii I.... 

■asily  seen  thi'ough  the 
irdeguments,  but  the  dis- 
fitictness  with  which  these 
\eins  appi>ar  depends 
iiminly  upon  the  amount 
"f  subcutaneous  fat.  In 
the  very  stout  they  may 
he  quite  invisi})le,  and  it 
may    \u^    difliculfc    or    ini- 

!  H  IKK!  !  j!:  •         O  .         ...  .  , 

UK'ans    a'loiifiMl 


"'•^>i    of     the     skin     allows 
I  lie    subjacent    \-eins    to   Ije 


rom 


'.  111"!  ihf  ulna  jiMJni-  t  . 
niciljiiii  lia^ilic  vein  ;  '/.  dti 
the  nuiiu-  iKiiuis  tunie(li:in 
i<'lilialic  vein  ;  t-,  radial 
Min  : '. lui'dian  \cin  :'/.  pn^- 
tirioi  ulnar  vt'in.  Tlu't)ra- 
cliial  artri-y  pas^r^  Ix'liind 
till'  nicdjau-liasiiic  vein, 
aii'l  ili\  ides  into  its  radial 
and  ulnar  liranclit-;  to  tlic 
null'?-  -idr  of  the  raduil 
n  .k. 


■  ;■  ■■       ;;;:■:;;     .■■'.;■:.■■;:;      ;,\      ;  ric      uSij.ii 
iti     \  etievrcf  i,,i,.       'I'iMaiiv     points 
'Uif   that    if  such    |)e(;ple   are   bhd   a    pellet   of   fat 


27G 


iin;  uri'KH   i:x  ruKMiii' 


(hap. 


will  (.ftni  ]ir(.j.tf  into  tlio  \vi>uii<l  iitid  prfveut 
till'    i\<>\v  iif   IjIimjJ. 

The  arr;u)g»MiiLMit  <if  the  siipci-fM-ial    v«'iii*»   in 

front  of  ill'  !'lli>'\v.  -M  as  to  t'^i'in  ;mi  IVl -shnjx'd 
f'igiirt>,  is  familiar,  hut  it  imi.^t  he  confL'Ssed  that 
it  is  l»,v  no  nujans  constant  (l''ig.  aU).  !So  far  as  I 
have  seen,  it  would  appear  that  the  precise  M-iiko 
arrangement  ligured  in  most  hooks  is  only  present 
in  ahout  two-thirtls  and  perhaps  in  (jiily  one- 
half,  of  all  cas(>s. 

The  median  vein  Itreaks  up  into  the  median 
cephalic  and  median  liasilic,  just  to  the  outer 
side  of  the  biceps  tmdon,  a.nd,  therefore,  the 
latter  vein  passes  in  front  of  the  tendon,  of  the 
brachial  artery  and  its  veins,  and  of  the  median 
nerve.  From  thrse  structures  it  is  separated  by 
the  bicipital  fascia.  Thr  median  basilic  vein  may 
cross  the  brachial  aiti  ly  al)rui)tiy,  and  l)e  com- 
])aratively  fi'ee  of  it,  except  at  the  ])oint  of  cross- 
ing, or  it  may  I'un  for  some  distance  cjuite  in 
front  of  the  artery,  oi-,  crossing  it  early,  it  may 
lie  jiarallid  with  the  xcssel,  although  at  a  different 
level,  for  the  greater  part  of  its  couise.  As  re- 
gards si/e,  the  median  basilic  is  usually  the 
largest  of  thi'S(^  vrins,  the  mrdian  cc])halie  coming 
next,  and  the  mtMlian  itself  tiiird,  while  the  ulnar 
and  radial  veins  :\ro  the  smallest  of  the  series. 
These  veins  are  liable  to  many  al»normalities, 
some  of  the  most  conspicuous  being  in  cases  where 
the  main  arteries  of  the  part  also  are  ahnoi'mal. 
The  <l(>viation  is  more  usual  in  thi'  veins  f)n  the 
radial  than  in  those  on  the  ulnar  side  of  tin  limb. 
Thus  it  is  common  foi-  the  radial  or  the  median 
c<']»lialie  \('in'^.  oj-  bulb,  to  be  either  very  tiefec- 
tive  or  entirely  absent.  Tn  spite  of  the  relation 
the  iiir/I/fn)  htisiJir  vi  :n  bears  to  the  brachial 
artery,  it  is  nev(M-ilieless  the  vein  usually  stdectorl 
in  venesection  and  transfusion.  The  reasons  for 
its  selection  are  these  :  it  is  usually  the  largest 
njifi  j>w>tjf  1^  V- >!Ti  1 !"!  en  f  of  tiir*  \'e'!?'!*^.,  .'itmI  flip  riTTP 
the  ni>arest  to  tlx^  surface;  it  is  also  the  least 
movable    \ein.    and    the   one    the    least   subject   to 
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\  aiiat  iiiii.  Tlu!  hicipiliil  fascia  ^"uniis  an  exeul- 
li  rit  prc-ti'ft  imi  to  ihr  lirarlual  aitii'V  during 
idilfliotomy.  Till"  (li'nsily  t>f  lliat  nii'nilirani! 
varies,  and  depends  mainly  upon  the  dtgieo  of 
muscuhu-  (l<\eli'prnrnt.  In  thin  suWjrcts  tlio 
tihdian  hasilic  \fin  may  receive  pulsations  from 
the  sulijacont  artt-ry.  AcconliiiL?  to  ono  observer, 
tlii)  wall';  f>f  this  vein  are  often  as  thick  as  those 
■  t"  the  ixipliteal  vein.  The  iilnai-,  radial,  and 
median  veins  seldom  yii-ld  enough  l)lood  on  vene- 
section, since  they  are  lielow  the  i)oint  oi  junction 
"f  the  deep  nu  dian  vein,  and  thus  do  not  reeei\e 
lilood  from  the  deejj  M'ins  of  the  limb.  The 
lirachial  artery  ha>,  as  may  lie  supposed,  been 
frequently  injured  in  bleeding:  and  at  the  period 
wlii'ii  \-enesectit;n  was  very  connnonly  practised, 
arterio  \enous  aneur\sms  at  the  l)eiid  of  the  cIIjow 
Were  not  infrequent.  .Since  the  principal  super- 
ficial lynqihatic  vessels  run  with  thest;  veins,  and 
-iuc(!  Some  of  them  can  scarcely  escape  injury  in 
pldebotomy,  it  follows  tliat  an  acute  lymphan- 
uitis  is  not  uncommon  after  tlu;  operation,  esf)eci- 
ally  when,  the  ])oint  of  the  lancet  being  unclean, 
septic  matter  is  introduced  into  the  wound. 

The  iiiltriKil  ciifti III  (iii!<  III  rrr,  which  usually 
runs  in  front  of  the  median  basilic  \-ein,  may  be 
wounded  in  Ideediim  from  tliat  vessel.  The  in- 
jury to  the  ncr\e,  according  to  Tillaux.  may  lead 
to  ••  traumatic  neui-aluia  of  exti'eme  intensity, 
and  vry  chronic."'  A  "bent  arm"'  may  follow 
after  venesection,  and  Mr.  Hilton  l»elieves  this 
to  be  often  dnc  to  injui'y  to  the  tilainents  of  the 
musculo-cutancous  nerve,  especially  to  the  inclu- 
sion of  those  filaments  in  a  scar  left  by  tlie  opera- 
tion. The  cutaneous  l)raiiches  of  this  nerve  lie 
"ver  the  median  ct^phalic  \cin.  These  peri))hera.l 
f'liires  being  irritated,  the  muscles  supplied  fi-oin 
the  sanie  segment  of  tli.'  cord  (biceps  and 
bi'achialis  anticus)   are  caused   lo  cdtitiact  by   ic- 

fli'v    nefion.       l-fi.iw-i.    the   I'cnt    ;!i-!>i         T;:    :•.^•.i•   {■••■^c-.   K.i 

cured  a  bent  aim  following  -leeding  by  resecting 
the    old    scar,     which    (.n    renin\al    was    fount!    to 


278 


iiTF,   ri'ri:R   i:\"rin:Mriv 


[Hi  a  I 


liavi-    included    witliin    its    substaiicu    suinc    ii'ivf 
filaiiienta. 

Tluri;  is  a  l>  iiiplialii-  ulaiid  situated  over  the 
internal  intermuscular  s<'ptuni  ni  the  arm,  anil 
just  ab<jV(.'  till'  int(  rnal  cundylr.  1l  rtc-ives  some 
<if  tile  surface  lymphatics  I'mm  ihc  iniur  side  of 
tlie  fur(!arm,  and  two  (;r  three  inner  fingers.  In 
|)ositi(jn,  it  is  the  lowest  of  the  C(jnstant  glands  in 
th<'  upiMi'  limli.  Jn  tlu'  same  jiosilion  occurs  an 
occasional  hoii\  <aitgro\vtli  of  tho  inner  aspect  of 
the  iiunicrus- the  suiiracond yloid  in-ort .<.<.  Th*' 
hrachial  artory,  and  also  the  m<'diaii  nci\'',  may 
|ia^<   ln'Mrjith   .■nid    iii(i'niall\'    to   this   procrvs. 

■{rarliial  aMrry.  In  forcible  iloxion  of  the 
liinh  th<'  ait.ry  is  comprrssrd  between  the  mus- 
cular masses  in  front  of  the  joint,  and  th.'  radial 
pulse  is  much  diminished  oi-  e\-.n  check. d.  Th.' 
art^'ry  may  di\i(le  in  tin;  low.i-  third  of  the  arm, 
and  ill  such  cases  tlx;  ulnar  artery  ma\  ])ass 
o\-.r  the  bicipital  fascia.  An.'urysms  at  l.'i.'  l).'ml 
nf  the  elbow  have  b.'on  treated  by  liexion  of  the 
limb,  that  position  iiringing  more  or  less  direct 
pressure  to  bear  iii),!n  the  sac.  In  full  exti'iision 
of  the  joint  the  artery  Itecomes  flattened  out,  and 
the  radial  pulse  diminished.  In  the  over-ex- 
tension possible  with  fractured  olecranon  the 
pulsp  may  be  .stoi)i)ed  at  the  wrist.  Forcible  ex- 
tension of  an  elbow  that  has  become  rigid  in  the 
bent  position  has  caused  rupture  of  the  brachial 
artery. 

The  ulnar  iiri-vc  is,  from  its  position  at  the 
elbow,  vei>-  lialiie  to  lie  iiijur.'d.  It  ])asses  in 
a  grooN'e  b.'hind  the  inti'rnal  coiidvle,  ami  is 
crossed  by  a  bridge  of  fibrous  tissue  which  pre- 
vents its  displacement.  The  nerve  may  pass  in 
front  of  the  internal  condyle,  and  aii  instance 
is  reported  whrrc  the  nei\e  slipjied  forward  over 
that  eminence  whenever  the  elbow  was  bent 
(Quain).  Jn  exposing  th.'  ulnar  nervo  (for  nerve- 
stretch  inn;,    etc.)    h'-llind    th.*'    clhiiw    fh--    rs.'-.vt-ii    tr-.-.-.r 

1)0  found  quit<^  cov.'r.d   \^\    an   occasional  niuscio, 
th<'  epitrochleo-anconeiis. 
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'I'll*'  4-llM»\\-ioiiit.     The  strength  v-.  tnis  joint 

I-priids  HOC  su  luueli  upuii  tither  ligaments  or 
laiisclrs  as  ui)i>ii  the  CDaiJlatiou  of  the  bon>  sur- 
I'aer's.  Tin'  ii-lations  of  the  olecranon  and  corunoid 
processes  to  the  himn'ius  are  such  that  in  certain 
|i'..sitions  the  strength  uf  the  ju.nt  is  very  con- 
siderable. 

The  ell)()\v,  heiiig  a  puie  hitiuc-jdint,  pei-inils 
(»nly  of  flexion  antl  extension.  These  movements 
arc  oblique,  so  that  in  flexion  the  forearm  in- 
clines inwards,  carrying  the  hand  towards  the 
middle  third  of  the  clavicle.  If  it  were  not  for 
sir-  olili(|uity  of  the  joint  line  it  .vould  he  possible 
tor  the  hand  to  be  placed  flat  ujxtn  the  shoulder 
"t  the  same  siil.',  hut  this  mo\einent  is  <iiily  pos- 
Mltle  aftn-  some  .'Xcisions  of  the  joint  foi'  in  this 
operation  the  oblique  direction  of  the  articular 
-iirfaces  is  not  repi-oduced.  In  extreme  extension 
the  ulna  is  nearly  in  a  straight  line  with  the 
humerus  as  regards  their  lateral  planes,  while 
ill  extreme  flexi'  n  the  two  bones  form  an  angle 
■if  from  :•.()'  to   10'. 

Ilin-*.ji'.  —  Of  the  bursie  about  the  joint  the 
l.irtre  sul)eutaneous  bursa  f)ver  the  oh^cranon  is 
M'l-y  commtjnly  found  enlarged  and  inflamed 
I  I'ii;.  57):  and  wh.'H  inflannd  may  h-ad  to  ext^'U- 
t-i\e'  'nischief  in  the  hi  il).  Its  nilargement  is 
favoured  by  certain  employments  involving  pres- 
-"•'<;    <'!'    tlir    »llio\\  ;    ihiis,    the    disease    known    as 

iiiMH'i-  s  illinw  is  nir)-e|\-  an  cidargeinent  of  this 
:ie.  '['hoe  is  a  luirsa  betw"c*'ti  the  bi-eps  teiiduM 
nt  its  insertion  and  the  bono, the  relationsof  which 
to  the  nerves  of  the  forearm  are  worth  noting. 
A  case,  for  instance,  is  reported  where  this  bursa 
iii'came  chronically  enlarged,  and  by  pressing 
■ipon  the  median  and  posterior  interosseous 
nerves  produced  loss  of  power  in  the  forearm 
i  Agnew)._  There  is  a  small  bursa  at  the  insertion 
of  the  triceps  (Fig.  ."37) 
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terior and  poster!  n-  are  comparatively  thin,  and 
the  laKcr  es[iecia]i  ;  soon  yields  to  the'pressuro  of 


280 


'JHE    UPPER    EXTREMITY 


!Clmp 


fluid  within  th(!  joint  in  disoasc  of  the  articuhi- 
<inn  n'i.L;-.  '}~).  Til*'  intvi'nal  latci'al  is  the  .strong 
est  and  most  (^vtensivc  of  the  ligaments  of  the 
pait.  From  its  rigidity,  its  extended  attachment, 
and  thr  fact  that  it  sfrvcs  to  limit  not  onl\ 
flrxion  and  I'Xlension.  Ijut  also  any  attempt  to 
w  rrneh    tli<'    forearm    latei'ally    ♦'r<iin    the    aim,    it 


Triceps 


/MuMERUS 

Biceps 

R.ACMIALI  5  Af1TlCU5 


Cap5iile 


Sup.  LoAicub. 

EPiPm/SiS   of    rPTCMLeA 

coromoid 
Bursa 

BicePS 


I'ijJ.  .S7.     \'ertical  section  of  the  elb  .vv-joint. 

'riioi'i.iiili y~i'.'il  liiir-  ni  tlic  nice raili 111  nilil  tnu-lilc;,  -iir  -Iimwii  in  i'imI. 
Till'  iiiiiit  i-  »i'iiii-fxtcnilni. 

A.  I'-^Uiil  lap-liki' cpiiiliysj-.  ,)i  dlccnmiDi  icr.  i\  jnj.' in^tfiinii  ni  fj- 
(•(■1><  :  li,  occ:isi(Hi:tl  cpiiihy-j-  rorniiiiL;  111.'  iii.iicr  tliitd  nt  t!ir 
(ilcci'.inon.  Tliirc  l)iii'<a'  art'  sliown— over  tin-  olcciaiM!!.  inidtr 
till'  )i)-;i'iMion  of  tlic  irict'ii-.  and  at  tin-  iii^crtidn  i>\'  ilu'  liicc]  -. 

hapiiens  that  it  is  the  ligament  lliat  suffers  the 
iiiosi  often  in  " -^pia  i  n>  "  of  tlir  cliiow.  As  tlii^ 
liixament  is  attached  to  the  whole  length  of  the 
inner  border  of  tin;  olecranon,  it  may  assist  in 
preventing  separation  of  the  fragnii>nts  win  ii  that 
process  has  l)een   fractured. 

Joint -4li«.<':i«.4>.     In    disease  of   this   ioint   the 
.11^1    .-.K'u.^    i.>.  II    M^    a   hWciiiiii;    aioumi 
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the  iiiai-.uiiis  (if  tlic  (iIccraiKin.     This  is  explain. d 
ii.v    tiic    facts    tliat    the    synovial    caxity     is    hvw 
iicaivst    t(i    th(     surface,    and    that    the    ixisterior 
licfanient     is     hix     and    tliin     (l''i,<r.     57).       .Smn.- 
-welling    is    also    snon    iiutic<'(I    alxnit    tho    line    of 
the  radiij-huiucral  joint,   and  fluctuation   in   this 
situation     s<:rvos     to     di-t  in^uish     j-ant     <'ffusi(.n 
from    simple    e'lilarnvnicnt,    of    the    hursa    l»enoall. 
the  triceps  tendon.     Deep-seated  swelling  may  hv. 
noted    ahout   the    front   of    the    joint   beneath"  the 
lirachialis  anticus,   owing  to   the   thiiiiu>ss  of  the 
anterior  ligament;  and  lastly,  ahout  the  (>\ternal 
coiidylo.     The    density    of    the    internal    ligament 
prevents    bulging    of    th.'    syn'ivial    membran.'    on 
the   inner   side.     When    the   joint   suppuratt's   the 
pus  will  most  easily  r.'ach  the  surface  by  travel- 
ling ujjwards  an<l  iiaekwaids  between  the  iiuinerus 
and  ttie  tricei)S,  and  the  abscess  points,  Iherofor.', 
\'iy    commonly    at   one    or    other    border    of    that 
muscle.     The  pus  may  escape  beneath  the  brachi- 
alis  anticus  in  front,  and  discharge  itself  near  the 
insertion  of  the  muscle.     The  diseased  elbow  tends 
I"   assume    the    p^'stui-e    nf   s<"!nitle\ion.    and    it    is 
lutiM-estnig   to   observe   that   that   is   the    position 
assumed    l)y    the    joint     when     forcible    injections 
are  made  into  its  cavity  (Hraune).     The  joint,   in 
fact,   holds  the  greatest  amount  of  fluid   when   it 
IS    semiflexed.      As    regards    muscular    rigidity    of 
the  elbow,   due   to   refl.>x   irritation   from   disease, 
it   is  well  to  note  that  all  the  nerves  of  the  articu- 
i'idoii,    notably   tlie   niusoulo-spiral   and   musculo- 
'^iitan<>ous,  su))plv  muscles  acting  ii|)on  the  joint. 
I  he  relation  of  the  ulnar  nerve  to  the  joint  serves 
"  explain   cases  where  severe  pain   has  been    felt 
ilong   the    forearm   and   in    the   fingers,    in    parts 
corresponding  to  the   (list  i-ibution   of  that   nerve. 
I  he  upiier  ejiiphysis  of  the  radius  and  the  greater 
Mart  of   the   lower   epi})hysis   r»f   flie   humerus   are 
iiitrasynovial,   i.<-.   come  within   the  capsule  <,r  t  he 
"Hit   (Fig.   .-iS).      The   eoinparaf  ivelv  sm..ll    upper 
piphysis^of   the^  ulna    i^   only    partl\-  within    the 
•  apsu  ie    ;^  «'  »g-    oi ). 
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l>i<»l<M':ilioi:H4>l'llir  <>ll»<>\i .      rheh<'  air  iiiaii> 
and   iiia\'    1m'   tli\is   an'aim<'<l.      (1)       I'^lncat ions  (>\ 
hdtli  fdilni^  (iiiil  iiIiKi  4'ithrr  liackw  aids,  outwaril-. 
inwards,    m'    fdi'wards    (m    nfdcr    of    f  icqu<'nc.v ) 
(2)    I  )i'~  local  ions   of    tlic    rti/Iiii.<    a  J  oik    citlKT    for- 
wards,    backwards,   or  onlwaids   (in   oi'dcr  of  fr' 
(juciicy).      (:'.)    J.uxatinn    of    the    nhm   nlmic   liack 
wards. 

As  a  pi'cliniinary  it  may  he  e(.nvcnient  to  not< 
some  goncral  anatomical  considerations  in  con 
ncxion    with   thcs4>   various  disi)laccmcnts. 

{(t)    J /I  f(  r()-/)n^f(  r/'tij'   I  ii.Kit  l()ii.<   iiri     innrji    nxiri 
c(iiiimi)i)  ili<in  hifciiiJ  i'// '////o;;.*-'.— L)is|)]aciin<'nts  iii 
till'    ant.'i-()-]i(istcrior    direct  i(^n    arc    more   coinnion 
hecanse    \\u\    movements    (<i    the    joint    take    ))lac' 
in  that    direction,   and  the  widtli  <if  the  ai'ticulai 
surface    of    the    humerus    from    heforc    backward- 
is     compa)  at  i\<l  V     small.      On     iho     other     hand, 
thoiv    is    normally    no    lateral    movement    of    th^ 
elbow,    and    the    width    of    the    ai'ticulal  ion    from 
side  to  side  is  considerabli\     The  anteroposterior 
ligaments  are   feeble,   while  tho   lateral   ligaments 
ai'c  strong,  and  tho  joint,  moreover,  receives  more 
muscular  support  a*"  its  sides  than   it  does  eithei' 
behind  or  in  front.     Tho  mutual  supjxii-t  afforded 
by   tho   bi>nes   to   one   aiuither   is   Mcakenod    in   the 
antero-postiM'ioi-    direction    during    cei'tain    7no\e 
merits.     Thus  in  ful'  fh'xion  the  olecranon  has  but 
a    f(>eblc  liold   upon   tho   humerus,    while   in   oxteri 
sion   thi>   hold   of   th(>  coronoid   process   upon   that 
bono    is   oven    less.      In    a    lateral    fliroction,    how 
over,   movcmejit  has  but  a   vei-\'  sliuht  effe(  i    upon 
tho   su|ii)oi-t   the   lioncs  mut'.ial]\'    deri\c   from  one 
another. 

(}))  liiifJi  Jiii>i(  <  (if  till-  fdrmrm  nir  inurr  offi  /: 
h/rnfit/  fii//it/ur  thtii)  i<  iiIIkv  fjir  >yrJ?ii^  nhiiu 
nr  f]ir  \ihia  ahnic.  This  dejiends  upon  tho  power 
f'll  I  iuamenlous  connexion  iMtwecn  the  radiii 
and  ulna  on  the  one  hand,  and  tho  absence  ot 
such  connexion  iMtwecii  the  huiiierus  an<l  tin 
radium  on  the  other.      In  the  dead  subjrcf,  it  is  not 

(iiiiieiiii      ill     (i  l>~ii  ic;i  i  r     iiie     i  w  i  i     imuc^     iif     tile     foi'e 
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!  Ill,  but  it  is  extremely  diflieiilt  to  separate  the 
idius  fiviin  the  ulna  without  ^''^^'^t  hreaking  au'l 
.iring  of    parts. 

(r)  TJ/r  comm'jfirsf  d islocat idii  of  the  two  hones 
■  nirtJu  r  if!  hark irnr(h,  the  rarest  in  foruarda. — 
III  the  former  instance  the  movement  is  resistive!  by 
111'  small  coronoid  process,  in  the  latter  by  the 
largo  and  curved  ob-cranon.  i*'or  like  reasons  the 
luxation  outwards  is  less  rare  than  is  the  dis- 
Mlact'iiiriit  inwards,  siiu'e'  the  articular  sui'face  of 
'he  hun  'rus  inclines  downwards  and  inwaids  on 
'111'  inner  side,  and  thus  affords  a  greater  obstacle 
in  that  quarter. 

('0  ^f  'I  f^itKjh'  hone  hr  d i.<li)Cfit(  d  it  ii  ill 
'i.<ii(ilhj  hr  tlic  nidiii-:.-  Tliis  follows  from  the 
absence  of  ridialile  union  l)etween  that  l)one  and 
the  humerus,  from  the  greater  exposure  of  the 
1  adius  ("  the  hantlle  of  the  hand  ")  to  indirect 
'  iolence,  and  fi'om  its  greater  mobility.  The 
luxation  is  usually  foi'wards,  due  to  the  fact  that 
:li(!  forms  of  \iolence  that  tend  most  Cfften  to  dis- 

also   to    draw    it   forwards. 

the    posterior    part    of    the 

'  niueii  more  resi  tant  "  than 

Thi'   luxation    of   the    ulna 

f<ir   rea- 


plac(>    th(>,    bone    tend 
I'aulet    assi^ris    that 
'I'bicular  ligament  is 
'-;   the   ar)terior    pai't. 


iloiK^  occurs  in   the  backward   direction, 
-"lis  that  will  be  ol)\  ious. 

I  )isliicat  ions  of  ;ill  kinds  nia.\'  be  ]),ntial  or 
'iiiipletc.  Moi'e  usually  they  ai'e  coniplete  when 
111  the  ant"ro-posteri<.r  direction,  and  pai'tial 
wh<'n    tlie   luxation    is   lateral. 

Some  more  detailed  Jiotice  may  now  lie  taken 
of  the  only  two  forms  of  dislocaiion  at  tiie  elbow 
that  are  at  all  common. 

1.  Displacement  of  both  bones  backwards.  This 
may  be  rffeeted  during  forced  <  xlen-idn.  Here 
tlx-  point  of  tlio  oleci'anon  pressed  acainst  the 
humerus  acts  as  the  fulcrum  of  a.  ]e\er  of  tlio 
secotid  kind,  with  th<'  result  that  the  sigmoid 
ca\ity  is  forced  awa.\-  frum  the  ti(ielilea.  Tho 
addition  of  \  iolence  Id  the  fmrarm  in  a  b;iek- 
w.nd  or  iip\\ard  direction   wciild  effect   the  actual 
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<lis|.i,i.'.iii,iif.     This  c(.ii(liti,,ii  may  ho  illiisl ra<<,I 
hy    iL    tall,     wh.ii     nimiiim-.     uih,ii    the    fully    f.\. 
t<'n(lr(I   iiand.      Tli<'    h.-i(.ii    iiia\-   also   ho   piuducoj 
by  certain  violent  wrcnchings' of  thn  linih.     Mal- 
;?aipne   niaintainod    that   the    particular    kind   of 
wriMirh  most  effectual  in  producint;  luxation  was 
a,    iwi-^tiiiii-     iiiwaids    ,,f     th.-    fMi^caj'tii     wliilr    thr 
cliiow   was   s<  iiiiti.x,  (I.      fu   this  wav   the   internal 
latei'al   ligaiuent  was  fui)turrcl.  and  the  mronoid 
process    twisted    inwards    and    downwards    under 
the  humerus,   and   the  h.-ms  thus  displaced  l)ack 
J  Ills  lesion   would  hn   ditlicult  to  eff.'ct  while  thr 
joint  was  fully  flexed.     Jn  the  complete  form  tin 
coronoid    process    is    op)K.site    to    tlie    olecranon 
fossa.      Ij  can  hardly  oceupy  that  hollou   (as  some- 
times described),   since  thr  connexion   of  fh..  ulna 
to    th.^    radius     and    the    projection    of    the    latter 
hone   hcliind   the  outer  condvle,    would   prevent  it 
from    actually    falling    info    the    fossa.     The    an- 
terior and   tli.>  two  lateral   liuaments  are  nsiially 
more    or    less    entirely    torn,    while    the    posterior 
and  the  orhicular  litraments  escape.     The  hiceps  is 
drawn   ,,vcr  t|,c  l^wcr  c,id  ,,f  the  I.umicmk.   and  is 
rendere.I   modd-alely   tense.     The   hrachialis   anti- 
cus   IS   much   siretch(<l   and   oft.>n   torn.     The   an- 
coneus IS  made  very  tense.     r,(,th  the  median  and 
ulnar  iicr\es  may  he  severely  stretched 

■-'.  Dislocation  of  the  radius  forwards.^  This  ma\ 
'"'  •  '"•  ''■  'I'l''''  \i"l.  lice  in  the  hone  from  h<.hiu(i 
"■'■,  '"/■;;>  •••••'i.'  pronati.ui,  o,-  <,,  falls  up.,n  the 
'■^'''"''''•'  "ii'l  pronatcfl  hand.  The  anfe,ioi-  ex 
t^'rnal  and  orhicular  liuarn-nls  aiv  torn  Th..,. 
would  sc.;m  to  he  a  lack  of  ev  idence  ,n  s„p,„,r, 
o  Hamilton  s  statement  that  "sometimes  th- 
.infern.r   and   external    lateral   nre   alone   hroken 

X\^'"'T\    •''i,^''''''''''r*,     ' -     <'"""     -nir.cieufh' 

stretche.l    tn   allow   of   the   complete   dislocation.''    j 
Ihe  hH-eps  heing  relaxed,  the  pronators  act,  and 
the  Ixmh  IS  either  pronated  or  assumes  a   position 
midway  between  pronation  and  supination.   Some 

^tlVlcllini?    ,,f    tie    sill, mat.,.'    \n■..^■,.    ,,.....1.1    ....     1    .1    i.' 


Ij 


mo(|ify  the  amount  cf  in-oiiat 


ion.     A   difru'ul(,y  in 


Mil 


■i'i!\r\   ni"    I  in:   i.lhow 


L'rto 


in 


|i'     I  rdlUI  lull     IS     iil'tcll     (lur     (o     |||r     (.dill     aillllihtr 

li.tjainent  coiiiiiij,'  Ijilw. m  tlic  licail  ut"  llic  radius 
!!<!   tli(^  Ininii'ral   C(iii(l.\l('. 

Sprain    or  ili<>    oliiow       Mr.    J.    Hutchinson 
IS  shown  that  in  viuini!:  childron,  under  5  years, 
rcihU-    traction    of    the    liinl)    in    the    supinatrd 
.-itiun    niay_  cause    the    radius    to    slip    down- 
wards,  av.ay   fiinii   tlic  orbicular   liuMint-nt,    which 
dis})la(rd    upwards.      In    such    case's    traction 
applied    lj<-foie    the    muscles   of    the   elhow    havo 
id    time    to     und«  i-,u;o     their     u^^al     retl.-x    eon- 
!acti<ni,   so   that  when   the  child   is   lifti'd   h\    tht^ 
Hid  all  the  wei.ijjht  falls  upon   the   ligamejits  at 
1;'   elbow    instead   of   on   the   muscles.     The   only 
iganients  which  resist  such  a  dislocation  aie  (1) 
the   oblique    ulno  radial    ligament,    (-2)    the    lower 
tiljres   of   the   orbicular   ligament   wliich   grip   the 
hyad.     Flexion  of  tiie  elbow  in  the  j)ronated  posi- 
tion restores  the  ligament  to  its  normal  jjosition. 
It  is  clear  that  this  displacement  is  the  anatomical 
!;;isis  of  the  common  sprain  of  tlie  elbow  met  with 
in   young   children,    and    usually    due    to    violent 
traction  of  the  hand. 

ri-a«tiir4'<>«  of  llH'  lourii-iMl  of  ili4>  liiiiiiriii«i 
-These  are:  (1)  A  fracture  just  above  the  con- 
Ivies;  (2)  the  "T-shaped  frac{ure  "  involving  the 
J"int;  (3)  fractures  of  tlie  internal,  and  (4)  of 
the  external  condyle;  (."))  fracture  of  the  internal 
picondyle:  and  (0)  sejiaration  of  the  lower  epi- 
i'liysis.  All  these  fractures  arc  more  common  in 
the  young. 

J.    The   fracture  "at  the  base  of  uic  condyles," 

.'>  it  is  sometimes  called,  is  usually  situate  a'little 

■  il)ove    the    olecranon    fossa,    wheiii    the    humeral 

haft   begins   to   expand.     It   is   commonly    trans- 

\''rse  from  side  to  side,  and  f.blique  from  behind 

Inwnwards  and  forwards.     It  is  generally  the  re- 

-idt  of  a  })low^  inflicted  upon  the  extremity  of  the 

!bow.      I'robablv  tlie  tip  of  the  ohcranon  driven 

luirply   against    the   bone   acts   like   the   point  of 

'>roduction  of  the  fracture.     The  lower  fragment, 
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t(»gethci-   wilh  tlir  Ix.iKs  «.l"   tln'  I'nnariii,   is  gcih'i- 
ally    carried    buckwaitls    i)y    the    tricfi>s,    ai'  I   ii^i 
wards  by  that  iiiusclis   the  biceps,  and  the  1    achi- 
alls  aiiticus.     The  median  or  ulnar  nerves,  espcci 
ally  the  latter,  may  be  sc\erely  damaged. 

2.  The  "T-shaped  fracture"  is  but  a  variet  v 
of  the  lesion  just  noted.  In  addition  to  the  trans- 
verse fractuie  above  the  cmidyles,  tht>re  is  also  u 
vertical  fraetur-  running  betuceji  thr  two  c<  ii 
dyles  int'j  the  joint.  The  iu\v«  r  i'iagi;i<'nt  is  thu- 
divid<'d  nitM  two  pai'ts.  Th(>  displacement  is  t\v 
same.  Tiie  fr'icture  is  usually  due  to  a  fall  ui)o]' 
the  bent  elbow,  and  here  possibly  the  tij)  of  th.' 
olecranon  ag;iin  acts  as  a  wrdu;*-,  protlucing  tlir 
ti'ai'svei'se  fracture,  whil.'  the  piM.niinriit  lidgv 
along  the  middle  of  tlu'  greater  sigmoid  cavit!^\', 
acting  as  a  second  wedge,  i)roduces  the  vertical 
fracture   into   th(.'   joint. 

'•'),  4,  and  o.  For  surgical  puipos.s  it  is  well 
to  limit  the  term  "  condyle  "  to  such  parts  of  the 
<'xivcinity  of  the  huun'i'iis  as  aic  within  the  caj)- 
sul(  ,  and  the  term  "  epicondyle  "  to  such  parts 
of  tht!  low-  r  i)rojections  of  the  bone  as  are  with- 
out the  joint. 

Til  the  so-calk'd  fracture  of  tho  inner  condyle 
the  line  of  separation  gcnerallv  commences  about 
half  an  inch  above  the  ti])  of  the  epicondyle 
(and,  therefore,  outside  the  joint),  and,  running 
obliquely  outwards  through  the  fdecrancm  and 
coronoid  f(<ssa>,  enters  tlu;  articulation  through 
the  centre  of  the  trochlear  surface  (Hamilton), 
llie  fragment  is  often  displaced  a  little  upwards, 
backwards,  and  inwards,   the  ulna  going  with  it. 

In  the  fracture  of  the  external  condyle  the  line 
commcrices  also  above  _th.>  epicondyle  vnd  outside 
the  joint,  and,  running  downwards,  enters  the 
joint  usually  })etw(vn  the  trochlear  surface  and 
the  surface  for  the  radius.  The  displ;ic(mient  is 
Irifhng  and  inconstant. 

On  account  of  its  insignificant  size,  a  fracture 
.r  "■■  ~  i-'l'  "-}■--"■"-."=■'  ''■'  :s{;arcri\'  (xi.i.Tiuie. 
iracturrs  of  the    inner   epicondyle   are,   however. 


rh;i|. 


Fl!A('HIii:>    OF    THE    HlMliHI- 


process,  ip 

111    th<'   cai-- 


jiiiN-  t'oiiiiiioii,   tin'  jiiint   i<iiiaiiii;ii,^  ficr  ( I' ig.  ."j^). 

I'liis    epicondylL'    exists    as    a    distinct    ci)iphysis, 

A  inch  unites  at  tlie  age  of  eighteen,  and  which  at 

iiiy  time  before   chat  age  may  be  separated  from 

I"   bi^ne   by   direct    injury   or   nuiseuhir   violence. 

'■  )\\  ing  to  the   dense  aponeurotic  fibres  that  cover 

he   part,   much   disi)lacement  of  the   fragment  is 

iricommon.     When    tlisplacement   exists,    it    is    in 

lie  general  line  of  the  common  lioxor  muscles  that 

li^e   fi.iiii    the   tip   <if  the   pi'oei  ss.      In   such  cases 
'he  ulnar  ner.e,   which  lies  behind  i  he 

■ften    damage(i 

G.  The    lower   epiphysis  (  1  ig.   5s). 
•ihiginous  lower  cxtrem- 
!iy  of  the  humerus,  four 

isific      centres      appear, 

lie  for  each  of  the  fol- 
i'.wing  parts  :  capitel- 
iinn,     ti'oclih'a.     external 

iiid  int«'rnal  ejiicon- 
ilyles.  The  three  centres 
named  first  unite  to  form 
Mil-  main  epiphysis,  thtat 
lur  the  internal  cpicon- 
■iyle   remaining  separate 

I'ig.    r)S)._      Tlie   epipliy- 

'■al  lino  is  thus  divided 
into  two  parts,  and  is 
inegular  in  form;  it  lies 
i"ith  within  and  without 
I  lie  capsule  of  the   joint 

I- in.    5si).      Its    position 
'I ay    be    indicated    by    a 

nil?     drawn      from      the 

ipper   border  of   the   ex- 

'  -rnal  tothe  lower  border 

f    the    internal    epicon- 

l.\le.     The  lower  epii)hy- 

-is    joins     the     shaft    at 

'he   age   of   seventeen.      Tims,    after   seventeen    the 

'I'owth  of  the  hone  must  (le)»end  upon  the  ajtivily 

f  the  upper  epiphxsis,  which  does  not   unit*'  until 


MjJ.SS.      Lower  epiphysis  of 
the  humerus  from  behind. 

\,  Criui-i'  fur  iiitcriial  cpicdii- 
il\  Ir  :  li.  c.  I),  united  centres 
i'T  the  trochlea,  (•a|)itt  Hum, 
aiulesienial  e|n('iiiiilyle  :  k. 
i:.  "i.iphN  -e.il  line  ;  the  e.iii- 
-ular  attaehnu'iit  i»  indiiaiiil 

l'\    I'eil  lini'S, 
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twenty,  i'lxcl.sii.ii  of  the  elbow,  therefore,  after 
tlie  .sixteeiitl;  or  seveiiteeiitli  ye'ar,  will  not  he  fol 
lowed  by  arrest  of  development  in  the  limb,  even 
if  the  epiphyseal  line  has  been  transgressed  by 
tlie  .saw.  Several  cases  are,  however,  reported  of 
marked  arix-st  of  growth  in  the  limb  follo\;in}.' 
upon  injuries  to  the  lower  epipliysis  before  ihf 
si.xteenth  \e'ar,  and  to  the  upper  epiphysis  Ijeforr 
twenty,  tiiace  the  greater  jjart  of  the  epiphyseal 
line  is  within  the  capsule,  it  follows  that  but 
little  disijlaeement,  other  than  a  slight  movement 
backwards,  is  consequent  upon  the  separation  of 
the  mass. 

l'i-:i4'tiii-<><^  ol  tiK'  ol4Mi-:iiioii  are  commonly 
due  to  direct  violence,  and  in  a  few  cases  to  severe 
indirect  violence  applied  to  the  lower  end  of  the 
humerus  or  upper  end  of  the  ulna.  Instances  of 
fracture  by  muscular  action  ar(^  few,  and  open 
to  some  ciuestion.  The  fracture  is  most  commonly 
met  with  about  the  middle  of  the  process,  just 
where  it  begins  to  be  constricted,  and  is  usually 
transverse  in  direction.  The  amount  of  displace- 
ment effected  by  the  triceps  varies,  and  depends 
upon  the  extent  to  wliich  the  dense  periosteum 
at)out  the  process  and  the  ligaments  that  are 
attached  to  it  are  torn.  The  olecranon  is  de- 
veloped mainly  from  thf^  shaft  of  the  ulna  (Fig. 
r)7).  There  is  a  scale-like  ejtiphysis,  however,  at 
the  summit  ..f  the  process  which  joins  the  rest  of 
the  olecraiKjn  at  the  age  of  seventeen.  Occasion- 
ally another  epii^hyseal  centre  occurs,  giving 
origin  to  the  upper  third  of  the  oltH'rancn  (Fig. 
57).  In  young  subjects  the  scale-like  epiphysis 
may  be  separated  l>y  violence,  or  the  cartilagin- 
ous olecranon  may  l)e  dissevered  from  the  rest  of 
the  bone.  The  common  fracture  of  the  adult 
olecranon    does   not   fi^llow    the   epiphyseal   line. 

rr:i4-tiir*>    of  ili<>    4-oi-oiM»i<l   |»i-04-4'«»%i   is    an 
extremely    i-are   accident,    sometimes   occurring   in 
dislocation   backwards  of  the  ulna.     It  is  impos 
siiiii    lo  iiriiiti  .-itajui   iiow    I  he   pi'oe<>ss  can   be  tcjrii 
off  by  the  action  of  the  brachialis  anticus,  as  some 


II 


'n;si:('ri(».\  of    iiii;   liijjow 


L'^'J 


;ii;uiit;uii,  sine*'  tlial  imiscl<'  is  iiisortx'd  i-ath<'r 
into  the  ulna  at  {\iv  lja.s<  of  llir  pn.jrct  i(.n  than 
■litu  th."    procv.ss   itself   (l-'iK.    ;)7).      X,,i'  can    it   be 

■  ltai-at<"J  as  an  epiphysis,  as  suitptoed  by  others, 

nice  it.  tloes  not  exist  as  such. 
rractiii-4's  4»i  iIm>  lii>:id  or  iirrk  ol  tlir  liidins 
are  rare,  and  occur  usually  with  dislocation  or 
other  severe  injury.  The  head  is  cummonlv  found 
-put  or  starred,  and  the  Iesi(jn,  if  limited  to  the 
til  ad,     could     liaidly     be     diagnosed.      The    up])er 

laphysis  of  the  radius  is  entirely  withiti  the 
limits  of  the  annular  ligament,  and  could  scarcelv 
<'<■  .vparated  in  a  simpl<>  lesion.     It   is  a  mere  disr 

t  cartilage  joining  th(;  shaft  at  the  age  of  seven- 
'-•eii.  When  the  neck  is  broken  the  upj^.r  iid  of 
'h''    lower    fragment    is    di'awn    well    forwards    bv 

lie    biceps    muscle. 

l<4'^<><-tioii  ol"  tlio  <>ll»o\v  may  be  jx-rformed  in 

•ii;iiiy  ways.     In  all  jirocedures  there  is  danger  of 

njuring  the  ulnar  m-rve,  and  some  little  <liiliculty 

It'll  in  clearing  the  prominent  ititernal  condvl.'. 

it    the  knite  be   kept  close  to  the   boiu  ,    no   vessel  (,f 

iuy   magnitude   should   be   divided.     The   muscles 
nost   disturbed   are   the   tricej)s.    anconeus,    supin 
^tor  brevis,  extensor  carpi  ulnaris,  extensor  car])i 

adialis  brevior,  and  brachialis  anticus.  It  is 
"'^'  miportant  to  pres.'r\,'  tlir  ).eriost<.um  o\vr 
:lie  olecranon  anti   the  extrrnaj    lat<M-al  expansion 

f    the    trRv])s   tendon    to    the    dr<.j,    fascia   of   the 

^'learm,    so    that    this    miiscl*'    mav    sti!|    act    as 

ill    extensor.      It    is    never     m^eessarv     to     di\iil,' 

he    insertion   of   the   biachialis   anticus,    still    less 

I  the  buvps,  although  SOUK'  few  111, res  of  the 
•■niicr  muscle  _may  be  separate'd  in  removing 
'1-'.  upper  surface  of  tlk'  ulna.  ]W  the  sujj- 
"iiosfeal     Jiiethod     the     iH'riosteum     is    caivfully 

tJH'  parts  to  be  resected,  and 
this  means  the  trice])s  I'ltains 
ulna,    aiul    the    restoration    of 

atte)'    resection. 


"let!  (^ff  from   ai 
preser\-ed.      P).\ 
1     hold    u))on    the 

'he     joint     is     Tnuri 
'III'    .joint     ma\     h< 
-    "Special  I V    whei 


b<'     \\<'||     restored 


performed    by    th(>    subperiosteal 


'.)0 


Tiii;  ii'i'i.i?   i:\  rini.Mri'v 
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lii<tliiMl  ;  liilt  il   Wdlild  apli'';!!'  thai    after  lin  liirtlin.! 

are    the    auatonii'.'al    drtails    (jf    the    j«niit    repri' 
(IucimI.     Thus,   ill  a  successful  case,  the  new  joint 
will    assutne    the   biinalleolar    form,    and    will    ii 
srmljh'  thi'  ankh-  rather  than  the  ('lb(jw-jt»int.    Th 
humerus  throws  out  two  malletili  on  the  sites  fit 
the  noinial  condyles,  and  in  the  concavity  between 
them   the  ulna   and   )'adius  are    recei\t(l.        ilctwefii 
the    ulna   antl    the    humerus   new    ligaments    form. 
and  a  new  annuhir  ligament  for  the  radius  is  also 

de\<'loi)ed. 

l*o«»iiioii  of  tlH>  main  ii<'iv4'*»  :il  llir  <'lho\%. 

— The  musculo-spiral  is  found  in  front  of  the 
external  epiconilyle,  under  cover  of  the  supinator 
lonf.'us,  where  it  dnides  into  pt>sterior  interos- 
seus  and  radial.  The  median  is  situated  at  the 
inner  hordec  (,f  thr  lirachia]  aitei-y;  the  ulnar  lies 
in  a  groove  behind  the  internal  epicondyle. 


CIlArTKlt    \IV 


THE       FOREARM 

^iirrarc   :iii:itoiii.v.  -  -  At    its     ui.i).t     half,     and 
^jiecially   in    its   iii)i)er   third,    th.;   limb   is   much 
\  idi'i-  in  its  tran.^verse  than  in  its  anterij-i)usterior 
iiamrtt'i-.     A  horizontal  section  through  this  part 
A  ill    show    a   cut   surface   that   is   somewhat   oval 
111  outline,   and   is  at  the  sanir  time  flattened   in 
Iront   and    more   convex   l)ehind.     This   outline    is 
best  seen  in  muscular  sul)jects,  and  depends  chietiv 
upon    the    develoi)mint    (.f    thi^    lateral    masses    of 
luuschi   that    descend    from    tlu'    condvlrs.     Jn    the 
non-muscular,  the  limh,  evm  in  its  highest  parts, 
lends  to   assume   a   i-oimdrd    rather   liian   an   ov;il 
"Utlinr.      In    women   and   children,    also,    the    limh 
IS  round,    owing   to   the   compai-at  ivrlv   slight   de- 
velopment of  the  lateral  museular  ma'sses,'and  to 
the  accumulation  of  fat  on  the  front  and  hack  (»f 
the   hml).      Th-   posterior   surface  of   the   forearm 
in    a    Mgorous    subject    presents    along    its    outer 
border    a    prominence    foj'ined    by    the    supinator 
iongiis  and  the  two  radial  extensors,  which  become 
i'-ndinous   below    th(!   centre   of    that    Ix.rder.     On 
the  lower  thiid  of  this  edge  is  a  slight  eminence, 
■lirected  t)bliquely  downwards,  outwards,  and  for- 
Aurds,    and   due   to   the  crossintr  of   the   extensnrq 
f    the    thumb.     In    the    middle    of    the    posterior 
-urface  is  anotlier  elevation,   running  down   from 
the    outer    condyle,    and    formed    mainly    bv    the 


extensor    communis, 

'  Miiiicnce   is  a   yrodx, 


i-o    nil-    inner    side    ol    tnis 
Well   seen    in   th<'   \er\    mus 


2D2 


III;   rrri:!:    i;x'ii;i;Miiv 


thai) 


cuh'.r,    tlial    indu-att'S    tlif    pMhiiiici-   Ixudi  r   (,f    lli 
ulna.     The    ulna    is    .sulHiiUiMfdus    thitaigliuut    it 
(Mitiiv  ixbiii.  and  (.an  be  it-adily  fxainincd.     Tin 
uiiprf   half  «d'   thr    I'adius  is  tuu\lcfply   jjlaccd   l< 
hi-   well  luadi;  nut.   Iiut    tlii'  luwcr  half  \>f  the  boiif 
can  he  easily  felt  henealh  the  skin.     Thr  course  nf 
the  radial  artery  is  represented  hy  a   linr  drawn 
frtmi  tlif  outi'r  hnnlrr  .,f  t|i,.  biceps  tend.-n  .a   th 
liend  uf  the  elbow  t(j  a  iioini  in  front  of  the  .sixloin 
process  of  the  radius.     TIk'   ])ulse   is  felt  between 
the  styh.id  process  and  lrnd,,ii  (,f  tlir  flexor  car})i 
ladialis    where    the   artery    icsts  on    the    lower   ex 
tremity    of    the    radius.     The    middle    and    lower 
thirds    of    the    ulnar    aitery    follow    a    line    from 
the   inner  cond.\  h'   to   the   ladial  .side   of   tin'   pisi- 
form   both'.     The     uppi  r    third    would    in'    icpre- 
sented   b\    a    line    drawn    from   the   luiddle   of   the 
bend   ()f    the    elbow    to    meet    the    hist    line    at    the 
juru'tion   of   ihe    upper   and    middle    thirds  of    tlie 
"""•'■.  bci-def  of   the   forearm.      Such   a   line   would 
bi'   slightly   cui\ed,    with    its   coiicavitv   outwards, 
'•'he  tendons,  etc.,  that  can  be  (lemoM.st"rati'(|  at   (he 
lower  extreinity  ,  d'  ihe    f,,r,-arm   will    )„■  considered 
in   till'  descript  i..n  of  the  w  ri^l. 

\«'-S«.|n..         It     j.    Uell    to    note    the    \r\\     free   aiiaS 

jonioses  that  exist  abrng  the  greater  part  of  the 
hmb  between  the  uluar  and  r.idial  arteries.  Thi- 
tact  uas  illn.-tialed  1,\  a  case  under  ni\-  care 
in  the  l.nndon  li,,spiial.  .\  ^eafarin-  man 
iiad  inflicted  upon  ins  left  f,,re.irm  thive  de..p 
tiansverse  w.uiiuis  across  the  front  of  the  limb 
with  a  sluirp  knife.  The  u.amds  w.^re  ab.mt 
1,  inches  apaii.  The  radial  arte,\  was  divid,,!  in 
cacli  .d  th(>_  wound.s,  and  that  vessel,  theref<,re 
]. resented  six  cut  eiid.s.  U  would  nppo-AV  to  lie 
suthcient  to  ligature  the  proximal  and  distal  ,.nd- 
of  the  woi.nde-d  vessel,  and  to  leave  the  two  iso- 
''•'^■'l  p'irtions  of  file  artery,  each  about  1.'  inchc- 
in    length,    al.uie.      I    apidi.'.I    litratures    to' five    ,,f 

"■''•■      «'l\  I'l'MJ     end^.     |ea\  in-      the      hlWel-     e.wl     ,,f     .1.. 


Hpl"'''     )s<.latei|      plese     i,f     ll 


^^  .•itrhed    t  he    elT 


1) 


artery    unt  ii'd,    a  n( 


iirini;   tlic  c.aii' 
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fChai 


\IV 


'JHi;    lni;i;\i;\! 


'2'.y.i 


^\vu  till'  man  had  lalli.-d  from  the  prufuund 
iintnL-ss  due  tu  the  LMvat  loss  of  blood  ho  had 
\1)(  iionced,  copious  hlcrding  tr.ok  place  from  this 

-mull'    uiisi'curfd    ,.rid    of    th.-    vessel,    and    it,    of 

'iiiirsi',   had  also  to  be  tied. 

Tliere    is    a    siriguhir    absence    of    lame    bln,,(| 

'vsstls  or  nerves  along  the  posterior  aspect  of  the 

■"'■''"'■"I-     '"I'ld    it     i>    sio-niticaiit    tliat     this    ix    thr 

ispect  of  thf  liiiili  most  exposed  {<•  iiijuiy.      i-Or  a 

hand's  biradth  briow  thr  ol.cranon  thertris  almost 

in  eiitire  absirice  of  supi  rlieial  \eins. 

The   iiK'diaii    im>i-v«'    passes  between    the    two 

i-ads  of  th.-   pn.iiaK  r  teres,  and  ir.ay  possibly   be 
'"inpi-cssed     liy     that     muscle     wh.n     in     vigorous 

ictij.n.     At    the   \vi-i>t    the   median    is   bctwt'cn    tlir 
■  •ridons   of    the    flrxor    cariii    ladialis    and    flexor 

iiblimis    digitorum  :    it    lirs    dr,.p    to    the    trndon 

t   th."   palmaris  longus,    which   serves  as  a   useful 
~  Hide  to  its  pov;itioi;. 

Koin'H   of    Ihr  foi-ciii-iii.     Transverse  ^,-v\u.u^ 

'  ,.''"•  ''',"''  /"  ^arin,,..  l,.^,,|s  ^1,,,^,-  ,[,.,,  ,],,, 
ladius  and  ulna  are  i„  ..,11  ,,;,,-ts  nearer  to  the 
i)ostenor  than  the  ant.  rioi'  aspect  of  the  ex- 
"""•>  ff'i,^-.  .-•!». an rl  .;.),.  This  relntiun  is  fj,.. 
."•re  marked  the  high.>r  up  the  section.  The  two 
^"-nes  are  nearest  to  the  c.-ntre  ..f  the  IJnib  about 
•he  lower  end  of  the  middl.'  third.  At  the  ut.per 
'art  of  the  forearm  the  muscles  are  fnund  mainlv 
^t   the  sides  an. I  lu   fr-.nt.     The  Inw.-r  th.'  s..  tion 

'■'■'" ''«  *'"","   the  limb,   the  less  will   the  bones  be 

■|.v,;red  at  the  suL's.  and  the  mor.>  equallv  will 
tic  soft  parts  be  f.ntnd  (list  ribut.'d  ab.u'it  the 
interior  and  post,.ri..r  aspects  <.f  the  limb  It 
Aill  be  n,,ticed  that  wh.'n-  one  bone  is  the  nior.' 
nl.stantial  th.;  otlwr  is  the  more  slender,  as  n.-ar 
h.'  eli)ow  an.l  wrist;  an.!  that  it  is  about  the 
•mtro  of  th.'  hmb  that  th.-  tw,.  aiv  most  n.'arlv  of 
'lual  strength.     Th.-   pr..ximifv  .,f  th.-  tw.,  b.m.-s 


-ml  .'specially  of  th.'  ulna,  to  th.-  post.-rior  asoeet 
r   iiu-   iimi)    [.ermits   them    to   he   easilv   examined 
'i-om  that  surface,  while  it  is  fr.im  the  same  aspect 
;iiid    otlief    (ipeiat  i,,ns    upon    (he 


hat    resccti.iTi; 
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Ijoiios  ai-..'  m.ist  ivadilv  pfrforuHM!.  It  will  h, 
understood,  moreover,  that  in  compound  frac- 
tures, due  to  penetration  of  fragments,  the  wound 
IS  more  usually  on  the  posterior  aspect  of  the 
limb. 

The    important    movements    of    pronafio?i    and 
suptvafio7i   take   place   between    these   bones,    and 

round       an       axis 
cori-«;spondin,i::     f.. 
'I     1  i  ne     d  r  a  w  )i 
fliroimh    tlie    head 
I'f  tlit>   radius.    IIk 
lo\\(M'    eii<l    of    tlx' 
ulna,       and       the 
iriftacarpal      bone 
of   the    riiiu'-finirei-. 
Ill     extit'iuG     pro- 
nation   th(^    radiu-^ 
crosses     \\\o     ulna 
ol)li(luely  :  the  t\\<i 
bones    are    almost 
in   contact  at   the 
point  of  crossing  : 
the      lower     fibres 
of  the   int(>rosseu^ 
m(Mid)ranc  and  the 
posterior        radio- 
ulnar      ligament 
arc     tiffht.      '-The 

Ch  lO  f  i  71  f  1  u- 

ence  in  <li(>ck 
injj:  supination  is 
not  t-o  be  found 
in  ligament  at  all, 
I'ul  in  the  contact 
"f  the  posterior 
f'd^^^  of  the  sit,- 
moid  ca\  i(y  of  the 

I        •  .,  ,.      .       ,  •   iiie    extensor    carrii 

'Inaris.  as  ,t     les  in  the  groove  between  the  stvlo  , 
process   and   the    round   head   of  the   ulna  "      S 
H.  Morris).     Of  the  tuo  mo-.-ements,  .upinafh   / 


n 


m 


I 


lorearm. 


sect  Kin 
ot     the 


If  l<iii;,Ml- 

IICXDI' 


I ransvcrse 
the     middle 

I  Hi  iiiiii,  .  ^ 

'.  Riiiliu-  :  /..  uln.i  :  .-.  suiiin.-iii 
i/,  llrxor  luiiLru-  ii()llici>:  ; 
I'lirpi  r,nlnili~  :  '.  ii.iliiuiri-  ioiiLMw': 
!/,  llcxDc  ^iililinii-,  (litritt'i-um  :  // 
llt'xoi-  cirpi  iiln:iri~;  /.  llcxer  pm- 
fundisdjoitoMiin  .  /..extensor  .arpi 
uhiaris  :  /.  exIcnsDr  indicis  :  /»,  ex- 
tensor minimi  diyitj  ;  /,.  extensor 
cojiimunis  ditiitonim  :  .;.  extensor 
os>i-,ni(lextensor-ecundi  internodii 
Iiollicis  ;  ,/.  (•xtensor  earpi  radialis 
l)revior:  r,  extensor  carpi  radiali- 
l<int:ior  ;  v.  iironntor  radii  lere«;  1, 
radial  ve-sels  and  ner\  e  :  -J.  ulnai' 
vi'ssels  and  ncr\('. 


!';!  finis 


;<  I. 


till-     i(  hdi'ti     (if      ijj 


I  ll.ll' 


\l\' 


iHi;   i('Hi;\ini 


(ho  iiKUT  puwi'iful.  This  is  illu>tiah'd  iii  many 
ways.  In  usit,^'  a  sci-fw-drivrr  or  a  gimlcf 
tli<,'  luovcriK'iits  I  if  i)r(.iiat  idii  and  su])inatiun  are 
(■(inspicuoiisly  iinolvfd,  hut  t  ho  main  force  is 
iipplird  (hinng  supination.  It  is  significant  that 
i\)>-  thread  of  a  corkscn'W  is  so  turned  thai  it, 
-hall  he  inserted  by  supination  ratlirr  than  hv 
pronation. 

The  only  position  in  which  the  two  l)one.s  are 
parallel  to  our  another  is  the  mid-position  he- 
twccn  pronation  and  sujnnation.  It  is  in  this 
posture  oidy  that  th(!  interosseous  mcinhrane  is 
iincoijcd  throughout.  Hence  the  selection  of  this 
position  m  the  adjustment  oi  most  fractures  of 
I  lie  forearm.  The  irderosseous  space  is  an  ir- 
'•egujar  ellipse,  a  little  larg.>r  below  than  above. 
It.  IS  narrowest  in  full  pronation,  widest  in 
-upiiiation,  and  nearly  as  wide  in  the  mid- 
p"sition. 

It    may    be    noted    tliat     fl blifpi,.    ]iw;uiient 

l-nds  to  resist  forces  that  woubl  dr;ig  the  radius 
■iway  from  the  humerus  and  takes  the  place 
Mid  tlie  function  f.f  a.  diivct  linammt.  p;issing 
I  lorn  the  humerus  to  tt:e  radius,  ^\hile  the 
interos..,ous  membrane,  from  the  oblirpiitv  of 
its  fibres,  makes  the  ulna  take  a  '^haie  in  the 
-train  put  upon  the  ladius  when  that  bone  is 
i'>rco(\  u))wards  a'^  in  restinu:  "U.  or  ])usjiiii<r 
with,    the   palm. 

Fi-iH-riin'^  or  iho  foi-..jirm.— The  two  b.-nes 
are  more  oft.-n  broken  together  than  is  cither  the 
ladius  or  the  ulna  alone.  The  radius,  when 
I't-oken  alone,  is  usually  fractured  by  indir-ct 
violence  since  it  receives  more  or  less  entirely 
■111  shocks  transmitl(>d  from  the  hand.  The  nina 
-n  the  contrary,  is  more  often  broken  by  dired' 
'.  in  enco  It  being  the  more  superficial  and'e.xposed 
■t  the  two  l)ones.  For  examph-,  in  raising  the 
jirm  to  \vard  off  a  bIo^v  from  the  head,  the  ulna 
becomes  uppermost.  When  the  two  bones  arc 
hrokon  (ogcnif  r,  the  violence  may  he  direct  or 
:::airccL.        ru.iigai.nne    reports        case   wti.  )•,>   hoth 
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)<»nes   ill    ;i    pal  i. ■Ill    u,.|v   hn.k.n    I 


OIICC   \\lirtl    1 


11'  \\a> 


'>'    iiiiix-iila)'   \i(,- 


KiM'lliiiU-  farth.    Hrir  thr  1 


prohal.ly    were    l.r<.krM    hot  ween    the    tw( 


nine 


iii'crs    r<i)i< 


■tit. 


\>\ 


'•icr|)s    am 


)    ( 


iliac 


uiit    (,f   thr   Inad.'d   si 


ipposed 
luali^ 


lOVr 


arificus  ab(i\<>  and  tlif  wri 

in    th.'   iiaiitl    bri.av.      Wh.n  both  bones  aiVhrnk, 
'■<'s  i^V''  <'l>liq»'\  shortrjiinK  may  i 


ell 


and  tlie  fractu      j„, 

iV.?l\"''.'i^  ''v,,,^''''  .""'!''f>  'X'tion  "(irthe*'fiexorran(l 

varies  greatly,   and 
lie  direction  of  the  violence 


extensors.     The   displaeeni.-nt 
depends  rather  u] 


th 


savs 


;in 


i"ti  t 
upon     niiisciilar     action.       T! 


I  1 


Kne  sei'n 


the  f 


ins 


H 


Ulllildli 


in  almost  every  direction."     If 


ragm,  nts  deviate  slight! 


th(?  delay  i 


s  usually  in  the  radi 


more  mobile  of  thr  homs. 
W'hi-u   the    radius  al 


union  he  didayecj, 
us,  since  it   is  thr 


insertions  of   tli-   hi<",-| 


one    i^   hi-okm    ( i  )    \u-t 


th 

tl»r    upper    fragment    is   fl.''  ..d'lVv   the"} 


full 


y    supiiiated    l)v    that 


supinator.     The  h 


hy    thr    two    i)ronat<.rs,    and    diM 


ulna     \<\     iiiran- 


wrrii 

UKl    pronator   teres, 

Hceps  and 

uusclr    and    thr    small 

owi'r  traginrnt  will  be  pronafrd 

n     in    towards 


fract 
'tw 


't       llli-r 


III  use  <• 


v.v 


rrn       t 


l^ut     up     with    thr    hai:d 


If 


niidwav 


MU'll 


foil 

full 


mrrit    is  placed  in  t 

'    "  >\\-     I  hat      th 

rrpr,  i(hlrrd 


J)roi,r     and     supin,.     iiositioiis,     th'. 

ujiprr    fragniriit    is 

rag^ 


owing    r\ils    irsiilt  :     th 

.\    supinatrd    by    thrniusclrs;    thr    Inwer    f 


I"  iiiid-jiosition  by  the  splint 


IS    not 


lUr 


and 


sii 


pmator    brr\  is    as    supinatoi 


liceps 


w 


t 


ist.     Thus    patients    so    treated 
ith  great  loss   in   the   power  (.f 


o  avoid 


liml 


tl 


us    ll 


resul 


tnents  may  unite  in   thrir  j. .,,,„-.   , 
fragmrnt    being    supin;it,  ,|    bv    th 


I'l'oper      ;ixi>      ,,f      tb 

and     the     use    ,,f     (be    ) 

■'^    is    entirely 

usually    recover 

.     .  supination ;  and 

It    IS   advised    to   put   the 

rag- 
upper 


•  up  in  full  siipination,  so  that  th.'  two  f 


i"per  axis,  the 


lower 


li\      Hie 


lini 


e    muscles,    the 


hetwe.'ii    th.'    inset    ^   ^ 

upjier  fragment  may  be  carried 


<-)    Wh.'n    th.'    fract 


lire     IS 


tions  of  (he  two  pronators,   tl 


)y  th.'  biceps  and  pronator  t 


wards  tlii-   ulna   bv   thi>   latt 


f 


au'lllellt      W  1 


a.blMi't 


a  lilth^  forwards 

''>■<■«,  and  drawn  to- 

-ower 

(    ll,.  111.,-,  I.,  4    I. 


■r   muscle.      The   1 


inp 


rs 
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"nnal..r   qiuulratus.    and    its    upper   cikI  will    be 

sLill    furlh.T    tiltrd    tuwaids    that    bune  by    the 

"ii<-a   ot    th.j  buimiator    !.,ni,nis   uik.ii    thr  st\l<.id 
process. 

Wbrn  the  ulna  alone  is  broken,  as.  for  example, 

d.out    Its    n.iddle,    the    upper    fragment    may    be 

irawn  a  little  forwards  by  the  brachialis  ant"ieus, 

while  the  lower  ^  aKuu-nt  will  be  carried  towards 

ii.'  radius  by  the  pronator  cpiadratus. 

1  lie  displacement,   however,   in  all  cases  is  in- 

lueneed  as  much  by  the  direction  of  the  violence 

us  by  t^he  action  of  muscles.     When  the  fragments, 

.liter   fracture   ot   one   or   of   both   bones,    fall    in 

towards   one   another,    so   as    to   meet   across    the 

mterosse.ms  space,   attempts  are  sometimes  made 

"Separate   th."   broken   .ml.,   and   to   preserve  the 

;-'  egrity    ot    the   space    by    tl„.    use   of   graduated 

^"    K        liu,se     j.ads,     }u.^^v^rv.     it     api)li,.d     with 

">''<->;'nt.    force    tu    ..parat.    (h..    fraimrnts,    will 

'i-l.ably  compress  one  or  bmb  of  the  arteries  of 

li"  hmb,  and  cause  great  distress,   r.'suKing  in  a 

-c-uhar    form    ot    paralysis,    du.,    it   is    believed 

-the  compression   shutting  nlT  the  bln.Ml-suppK- 

■'  the  muscles.     fSubsequentlv  (h.  ,;nis<.I,.s  unden'o 

"Utracture.  mu^Io-. 

The  fact  that    i]ir  bulk   <,{ 
•'"■    fvi''';irni    i.     ivtiuiird    b\ 
X plain  thi'   r.'.'dy  dccui'rfnce 
"    ^i"i'i    wli'ii     fracliiiTs    are 
l"'l.v     api)lird     splints     or 
arteries     also    caa     be    readily    affected     bv 
'  '--ure,    It    follows    that    gangrene,    as    a   result 

Juir^'r\l'''''f ""■"'•     "    '""•■"    •'■"unon    af"r 
laciuie    ot     till'    fiir.'arn; 

">■     "I'hT      |.;||f. 

iiii|Mii:iii4»ii    ol    ilH> 


'  br     \  CIKMIS     blood    ,,f 

siirtaci-    \cins    may 
of  se\i'i'.>  cpdt-ma   iri 
treal'.l     wifli     iin 
bandagrs.      Since 


tli.m    aft-r    fracture    in 


loi-4>:ii-in.-  In   amputa- 


•n  of  II,.  Povarm  i,y  ,|,m,I,1,.  hansfixion  flaps, 
-  .Tl»out  (hr  up,,..,,  part  of  the  middle  third  the 
s  would  be  cut  in  the  following  manner  rFig 

'•  :;,  ^^'^./.^^<^\^i  the  anterior  (lap  would  L 
"    f.om   without  inwards  the  supinator   l— ... 

-     in;    Uiinie    length    ,,f    (he    flnp),    (I,,.,,    (heflrvoV 
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siililiiiiis  (cut  to  a  like  I'xtcnf),  aiKl.  lastly,  thr 
flexor  carpi  iihiaris.  B(!t\vcfii  the  supinator 
loiiiriis  and  tli<'  flcxoi-  suhliinis  the  di\  idcd  vml 
i'{  tlif  ])i'ojiator  tci'cs  is  seen:  and  h-t  wcrn  thr 
tlrxor   siiMiniis   and   tin'   skin    would    lie   tin-   flexor 

carpi  )-adialis  and  the 
palinaris  lonmis.  The 
latter  uoiild  appear  as 
a  tendon  at  the  iiiner 
liorder  of  the  Hap.  In 
the  ant,de  hctween  the 
two  ilaps  wmild  li. 
found,  in  front  <if  tin' 
ratlins,  a  little  of  the 
tli'Xor  loiimis  ])ollieis. 
and  m  front  of  th^' 
u ' na.  t  he  flcxoi-  jii'of un- 
>i\\<.  t  h''  lattei'  cut  much 
till-  loiiufi'.  C^uite  clo.se 
to  the  i;idiu>.  and  for 
the  most  part  hehind 
it,  W'uld  he  the  lowest 
pa  rt  of  t  III-  small  supin 
ator,  while  hehind  tlx 
ulna  Would  he  the  cut 
filiri'^  of  till'  u])])ei'  end 
<d"  the  cxtcliso)'  ossis. 
On  the  fac<'  of  tlie 
posterioi'  Hap  -Would 
he  Si  en  from  without 
inwards  thr  extensor 
eai|ii  I'adial'.s  loiigior 
.•I  nil  ljie\  iof,  the  ex 
tetisoi-       Co.limuilis,       till 

<'.\t<iiso)-     of     the     little 


ld>s.  60.  —  Transverse  section 
throufih  the  lower  third 
of  the  foreiirm    [  lii'infit .  i 

'(.   i;:i(li'.>  ;  '..  uln  uitin.itiii- 

loli^/iH  ;  </.  Ilex  .1  -..'11-  ]iol- 
lici-^ :  »'.  Ocxor  cirpi  ni'liali- ; 

,/.    Ii:ihll,llis   l(illt.'ll-;  ;  r/,    llcxnr 

-uliliiiii- (liyjtorum  :  /<.  Ilcxor 
f:\v\i\  ulnaiis  :  /.  llcxui'  jpro- 
luiKiiHclJtritDriitn  :./.|)r()iiaiiir 
ilu.i(h-!Uii-;  :  k.  c.\tfn«)r  cai])! 
uliinris  ;  /.  oxtensor  in<lifi<  : 
III,  t.'xtcnsor  minimi  ditiiti  : 
/'.  i^xtensor  coinmuiiis  iliLn- 
tonim  :    n.  cxtciistn'  ^((nimli 

illlcl-IKKlJi    li(illi(i<;  /,    oxlrll- 

'-iir  liiiini  iiituinodii  iiollicis  : 
'/.  estcn-ior  c-uiti  radiali- 
Itrt'vior:  r.  cxtm^^or  caijii 
i'a(liaii»;li)iit.'j()r.  wiili.in  Iront 
ot  it.  till'  I'xtt-nsor  ()ssi»  nula- 
eaipi  imilii-is  ;  1.  ruihal 
vc-i^cls  :  L'.  ulnar  vi'sscU  ;  ,'t. 
iiinliaii  nrr\  (.■. 


fin,u,ef,  antl  the  extensor 
carpi  ulnaris.  The  radial  art.Mx  will  imiii  tin 
whole  l.-tifTth  of  the  anterior  iia]).  and  he  cut 
iiear  its  outer  holder  t^.)  the  inner  side  of 
the  supinator  |oiit;us.  The  ulnar  artery  will  be 
cul  shorter,  in  front  of  the  hoiio.  and  between 
the    ilexor    siiidimis    and    (lexor    i>rofunduv.      The 
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\^'l'^TATI(.^■   or    ini:   ]ohi:.\hm        l"j:j 


Mllyllur     illt<'lnSsr.iUS     \r.ssrls     W  i  I  |     \h'     divitird     ir,l- 

■n"di;itely   in   fmnt   ,,i  the  iiitrrossfinis  incinbraiu' 

ihr    ]M,s(,.|l,,r    nitrlusSr.MlS    VfSSt'ls    will    \,r   tuf    I<,li^, 

wid    will    1„.    f.. 1111(1    lirturiii    th,.    MiiuTlitial    and 
dcf'p   imisck'S. 

Fiu.    <;n    shnus    thr    i-clati..!,    .,/    i|,..    paHs    as 

'  "'>\.'^';"'V    '"■    '■""    '"    <i   fii-(ular    aiuputatinn    of 
■'I''    li'Mi.   tliiniiiili   th.'   l<,\v«T   third. 


<  MAI'TI'J;    \v 


THE  WRIST  AND   HAND 

^tiirr:M-«-      ;iii:iioiii.>.     Tli,;     fnllow  n,^-    stiuctuiv^ 

can   be  made   out  alioiit    tln'   wrist:    Commencing 
at  the  outn-  side,  the  Juuvr  i-xtrcinitv  and  stvh.i<| 
process   of   th.;   radius   ran    hr   well    drtincd   "  The 
bone  IS  here  su])erficial  m  finnt  and  l.chind.     The 
slyloid   pi'ccrss  \u's  ni.Mv  .-intvii,  ,rh    lli.-m   d<>v<  fh, 
corresixaidmg    ;.nK-ess   <>f   the    ulna,    and   also    dv 
seends    aljout    h    an    inch    Inun-    .loun    the    liml) 
Ihe  outer  surface  of   the   radius   at    the   wrist   is 
crossed  by  the  tendons  of  the  ('xlrns..r  ossis  meta 
c'lrpi  and  rxtensMr  hivvis  p.^llicis.     Th(^se  arc  verv 
disfmet  when  thr  ^liiunh  i-.  alnln,  trd.  ;,nd  the  slit 

like     Ultr|\;,l     iMtWrcli     |||,      t  W  ,  ,    ,;iM     lir     f.'K.  \l»OUt 

tne  cMitrc  of  thr  fi-,,nt  nf  th,.  w  iis(  is  the  \m\\- 
nians  Imii.uus  triid,„i,  wlii,],  i<  usuallv  tho  most 
ennspicuciis  of  t|„.  t.^ndc.ns  (,ii  this'  aspret  of 
thf!  joint.  Jt  will  he  finind  absent  in  (juitc  ]()  per 
••'■nt.  ..f  v.ri'^ts  (Naminr.l.  [t  is  ivndrtvd  nio^t 
]."■""""*■"'  ""•■II  'li''  \^'i'^t  i<  a  lit;!.,  hrx...!  thr 
Hi.trrrs  and  tliumhs  vxi^^udrd.  and  thr  thmar  and 
li.\p(;thrnar  cnimrnces  a^  nmrli  a  ppt ,  .v  imatcd  •!- 
possible.  _A  little  toits.udrrsidr  i.tlir  larovr  hut 
less  prominent  tendon  of  the  flex..,-  earpi  radialis 
in  the  narrow  ,tjro..ve  betwen  these  two  tendons 
lies  (he  median  nerve,  and  on  the  radial  side  of 
the    iiexor    carpi    radialis    is    tlie    radial    artery.' 

SoiiliMil  ics    til."    Sllprlliciali.s    v,,i.,.    :ii|,,.s    In  .l.,.)-    iiul     i..    1 ^    .1 

-MviMK  iui.  .  lonul  v..lui.,e  to  tl,.'  pulM-.  ),a.s  1  ....i,   tl...  fo-,,..  .,.  .  '   A  •' 
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'•''^'1'.  XV       ,s|h'l'A(l,     AWTnMV     (,|-     WIM-T 


:,!nl 
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1h'  \.'na>  conutrs  .suimund  thr  artny,  an.l   whm 

.istended  altrr  th.-  charactrr  of  the  pulse  (Hill) 

luwards  the  inner  horder  ,,f  the  wrist  the  liex-.r 

carpi    uh.aris    tend,,,,    is   evi,,  .nt,    descending    to 

the   pisit.,rin    h..,i,..      j,    is   ren.lered   „,ost    distinct 

when    the    wnst    is   sli-htly    flexvd    and    thr    little 

hn^er    luessrd    f,,n.il,ly    int,,    the    pahn.     In    the 

hollew    which    this    p,,.tun.    pnulnces    hetNVeen    the 

ast-nani,.d    ten,|,,„    ..,ri<l    th,"    pahnaris    h.ngus    lie 

the  fl,.xo,'  suhliniis  t,.nd,,ns,  an.l  .just  to  the  radial 

■-  <!.■  <d   th,'  flexor  carpi  ulnaris  th,"   pulsations  of 

■V    ulnar   arte,;y   can    U.    ir\t.      l:,.„..alh    the    thin 

~kui  m  front  ot  the  wrist  a  part  ,,f  the  j.lexus  ,,f 

veins   can    ho   seen    that   en.l    i„    the   median    and 

'"■'•  'jr   ulnar  trunks.     The   ulnar  nerve  groove 

!!•■   radial  sid,-  ,,f  ,|„,  pisifunn  hone. 

At    th,.  iKuk  ,,t-  th,.  wri.t  th-  f,,!louH;u   t..„d.„,s 

Mi:.  ._).  th,.  ..X  <.ns.„.  |,,„uns  p-.llieis  (evt^'Usor 
,,"""^''  ^""r.Modii),  th,.  ,.xi..nsor  communis,  and 
'li-  .•-xt.'nsor  car])i  ulnaris  Of  these,  th..  ,n,,st 
|u-ominent    is    the    fust-nam,.,!.         It    is    rend  re, 

.nostchstinctwh..nthethu,nhisforctldyaW^^^^^^ 
:"id   ext,M,d,.rl.        1,,.    t,.nd,,„    l,.ads    up    to   a   small 

;■;"     P'-'-nnont    hony    ,.l,.vation    on  'tl„.    hack 
'!"•    radius    that    n.aiks    the    ,.ut,.r    h,,,.,!,.,-    .'f    the 

Xn"it^.''.;?r    ^;!'    ^•%''"''"P<i""-     This    tend.ui, 

^^h<n   It   reaches  the   .-adius,    i„,i„ts  to   the  centre 

"t    the    posterior   surface    of   that    hon,>,    and       so 

indicates    roughly    th,.    ]H,si,i„n    .,f    thV  ..,v, 

'-we,.,i    th.^scaphoid   and   s,.n,ilunar   i!',,,. '^   'n  ' 

■^v,.,-  ,.,HJ  ot  the  nlna   is  v,.ry  distinct.      \\  hrn   the 

'■Mid   IS  suj.ine.    Its  styloid   process   is  expos,  d 

'"■  in.i.;r  and  posterior  aspect  of  th,.  wri.t  to  ,1,,. 

"•'•••■    si.Ie    .,1    the    ext,.nsor    cari,i    nlnaris.  , 

;  n  r"whir";'i'"i   *'";   ^^-P-«   ^^  rendd-ed   1,^ 

•  cfn.-  r  i""',"'   l"-"l''^'ts  proniliM.uliv   ,,„ 
■  iv.stonor  part  of  the  wrist,  and  is  found  to  li- 

•  tu,>e,    the  t,.ndons  of  th,.  ext..„s,,r  ..,,,,,   ulnaris 
•ind  extensor  ,nini,ni  diuiti  "inatis 

VV.-..UOMU.      Th..    tip    ,,f    ,|„.    stNl.id     pn„..ss 
'    ""■   >iina   corrcsp.uMls  t,,   il,..  li, f  fh..   u.-ist 


;iuj 
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Cliai.. 


jdiiif,  ami  ii  knit".'  tiii.i, d  li.ldu  that  iiniiit 
would  erifiT  tlir  art  iculalKni.  A  knife  riitncd 
h()riz()iitali\  just  lirlow  the  tij)  nf  thi'  stxloid  pio 
cess  of  the  radius  would  hit  the  scaphoid  buinj. 
A  line  drawn  hit weru  the  two  styloid  processes 
Would  sh)p(;  downwards  and  outwaids,  its  two 
cxtrtMuit i(*s  would  rcprrsrut  the  ixtrnntr  inferior 
limits  of  the  radiocaipal  joint,  and  Mould  fairly 
correspond  to  tin-  choril  of  the  arc  foitnrd  liy  ihr 
line  of  tliat  joint.  The  line  lietwc<'n  thr  :-Iy|oid 
processes  would  he  nearly  I  an  inch  hehnv  thr 
suinuiit  (d'  the  arch  of  tlie  w  fist-joint . 

There  are  several  folds  in  the  skin  on  the  front 
of  the  wrist:  of  these,  the  lowest  is  the  most  dis- 
tinct. Tt  is  a  little  convex  downwards,  {uecisely 
crosses  the  neck  of  the  os  nia^Miuni  in  the  liiu>  of 
the  third  nietaearpal  hone  (Tiilaux),  and  is  not 
qiiite  ■;  of  an  inch  htlmi  the  areh  of  the  wrist 
joint.  ii  !■-  ahout  '  an  inrli  ah.ix.'  the  cai-iio 
metacarpal  joint,  ai,d  indicates  \ei\  faiily  the 
upper  hordi'i-  of  the  anterior  annular  liu,aiui'nt 
(  I'iii'.    •>.")). 

Palmar  surface  of    the   hand.      lie    jialni  is  (nn 
ca\e    iu    th.'   reiitr.'    whi'iT    the    skill    is   adhei'ent    to 
the  ])alMiar   f.iseia.     ""hi-;    ■  iiojlow  of  the  hand"    is 
of    somewhat     ttiaiiKular    outline,     with    the    .iprx 
upwaiils.  _  ( )n  either  side  are  the  thenar  and  h.\  po 
thenar  emiiu'iices.     At  the  ui)per  end  of  the  former 
eminence,  a  l)ony  projection  is  felt,  just  below  and 
int(M-nally  to  flic   i-adial   styloid   ])rocej-.s,   which   is     ^ 
formed  !iy   \\v  luliei'cle  of  the  scaplioid  ainl   ridue 
«in  the  trap.'ziuni  (  Fifr.  <i">).     Th<    interxal  sepaiat 
infithese   two  pi-occsses  of  hour  cannot   always  he 
made  out.      At    the   upper   extii-mity    of   the   h.\  po- 
therijir  emiiu'H'-e  is  t)''  projection  of  the  rsisiforiu 
l»one,   and  just   h.'low   it   the  •.ineifoiin   i)rocess  can 
he   identified,      i'.ilow    the  hollow  of  the  palm,  and 

opposite   the   ch'fts    hetwerii    the    four    finpMS,    threr 

little  elevations  are  se.ii.  .sprcially  when  the  first 
phalanges  areexfendrt'  and  the  'second  and  third 
<"'•  iiex'Mi.  i  hese  coriespon(i  to  tile  fatty  tissue 
''eiwe.'M    the    Mexor    tendons   and    tlie    di^ita!    slips 
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t    till'   j)almar   fascia.     Tin-   grooves   thaf    may   he 
I'll  to  st-parale  the  cunatiuiia  currespoiid  to  thuse 
-lips. 

Of  th<-  rriii^-s  til  the  sk//i  of  th,'  paliii  (  I-"i^.  (jl). 
ihroe   iTtjuiii'  rsp.'cial   in'ticr.      'I'hr   liist    starts  at 
the    wrist,    hrlw.-n     th<'    ihrnar    and     h\  pot  h-iiai' 
■ininonces,   and,   inaikinu;  (iff  tlic  furiiicj'  i  iiiinriice 
!'i-nin    the    iialiii,    end-   at    thr   <iiitf|-    hi.riliT   uf    tiie 
iiand  at  thr  Ijase  of  the  indr\  llnuei'.     The  second 
fold  is  slightly  inaik.d.      It   starts  fnuii   lh>'  outer 
I'oi'dcr    of    the    hand,     uhrre    the    first     fold    ends, 
h    runs   ol)li(pirl\-    inwards   acro>s   the    palm    with 
1   marked  inclination  towards  the  \\l•i^l.  and  I'uds 
ii     the(iuter    limit    of    tlie    hypotheiiar    eminence. 
The    third,    lowest,    and    hest-marked    of    the    folds 
-larts   from   the   litth'  elf\ation   opposite   the  cleft 
hetween    the   iiidi'x   and   middle   fingers,    and    runs 
nearly    tra.nsversely    to    the    ulnar    hoi'dei-    of    the 
'land,    crossing    the    hypothenar    eminence    at    the 
\\>\>rv  end  of   its   lower   f(uirth.     An   unimportant 
lease    running   ohlicpu'ly    from    tlie    third    to    the 
-econd    fold    ones   to   these    markings    the    outline 
f  the  letter  M.     The  first  fold  is  produced  l,y  the 
opposition    of    the    thumh,    the    second    mainly    hy 
ihe    hending    simultaneously    of    the     luetacarpo- 
-lialangeal   joints  of  the  first   and  second  fingers, 
ind   the   third   hy    the   flexion    of   the    threi'   inner 
tingers.     The   S(H'on<l    fold,    as    it    crosses   the   third 
iiietacariia!  lione,  corresj)onds  a  ppro,\im;itel\   to  the 
'owcst  iioint  of  the  su])erf\cial  palmai-  arch  (  j-'ig.  Gl  >. 
The  third  fold  ci  os^es  the  necks  of  the  metacarjial 
fiones,  and  indicates  pi-ett.\   nearly  the  ujjpi'r  limits 
f  the  s\iio\ial  sheaths  for  the  flexoi-  tendons  of  the 
hive  .uiter  fingers   (i'"ig.   (;:>).      A   little  way  Ix'hjw 
this  fold  the  ])alniar  fascia  lireaks  up  into  its  four 
-lips,   ail  ]  midway  hetweeii  the  fold  and  the  wei)s 
•  f  th"  fingers  lie  the  !netacarpo-j)halangea!  joints. 
'  >f  tht.   transverse   folds  across  the   fi'onts  of   the 
'inirers  corr^sponrling  to  the  metacarpophalangeal 
lid    iiit«'rphalangeal    joints,    the   liiuhest    is   smiu-I'' 
•r  tile  index   auil   little  fiiig.-r  and   doiiMe   for  the 
ther  two.      It  is  placeil  nearly   ,'  of  an  inch  helow 


the 
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nn.nm  i,„    .,||   th."  fingers,   a/irl  ai-  rxuctlv  ,,,,,„, 


J;!^.  ftl.  -Surface  markings  on  (he  palm  of  ,|,e  hand 


ICIuii. 


I  hi 

ittli 

ac- 
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SlKlACi;    (i| 
Thr 


nii;  iiANF) 


:}(i:, 


"U    the    thurni) 

the     high.M-     crnssinK 


If  arc   'Wo  single  ci-fascs 

coiTospondiiitr    to   the    two    joints. 

"••'taearpo-phalangcai 


tlie 


.-..•tu.ulatiun  ohl„,u.ly.     The  free  edge  l.f  the  wel 
"f  the  hngers,  as  measinvd  from  the  palmar  sur 


tace  IS  about  J-  of  an  inch  fn.n.  the'n.-tacar  .- 
.'halanK.'al  jou.ts.  Th.  sup.rtieia  1  palmar  a  vh 
ina>  hr  repres.-nt.Ml  hy  a  eurvd  Hn ,  across  the 
I'^l"-  starting  from  the  pisiform  hone  arui  ru  t 
Hi^U'    1.1    a    hne    with    the    palmar    hordrr    of    the 


On  tli<' (Mif.'f^idcof 
is  oxtcndrd,   a  hollow 


lirc\  IS 


w.'cn   tho  fingers 
Dorsal  surface  of  the  hand. 

'h<'   wiist.    when   tli<'  thiiiiil) 

•  s  ol.vious  l,etu>.en   the  extensores  ossis  metaearpi 

IH'lliei^  and   the  extensor    l.,nffus   ix,]- 

reneh    writers    have    termed    this    hollow 

'    hati..re    anatonuq,,.--    (pj^.     ,,,y      Arros"    th  s 

How  and  heneath  the  tendons   just   named  r  is 

'"  radial  artery,     ['nder  the  skin  over  the  spare 

V    he    seen    a,    largi         '         " 


and 
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he     ./        \  ^  r"'?'*^     ^"^'^■'^    the    space   also    r 
the  external    division   of   the   terminal   branch   of 

III    the    fjo,,,-    nf   the    '^srniff-l 


tadial  nei\t' 


l)OX 


are  the  scaphoid  bone  and  the  trap</inni  The 
ex  ensor  longus  polHcis  cross.s  the^apex  of  th  > 
fi  St  interosseous  space.  The  sesamoid  bones  of 
Uie_  thumb   and   the   joint   between    the   trap 


■  in  1  <n  <i  f  (1,1 1    nones    is    f  no 

_  I'us    muscle,    which    forms 
I'lcuoiis   r)rominence   wh.'ii   the   thi 


intero.sse( 


tirst 

I    eon- 

imb   is   pressed 


■■'.m] 


tin:   I  i-rn;    i:\ti;i;\iitv 


Cti.ll' 


a^MUist    tl„.    si.lr    ,,f    th.'    iinlrx    fuifr,.,..      TIu:    tlu-fe 

rows  (.t  kiiuckh-H  arc  formed  l.y  tlir  proximal  bones 

of   tlie   si'\ii';i!    jdirits. 

The    «.kiii    ,,r    ilir     p;.|,n     ;ni(|    of     tli..     f,,„it.    ..f 

th.'   fin^NTs  IS  thick   and   r|,.|is.'.    uhil,.   iliat    ni,   tt-' 
ick    nf    the    hand     h    miu-h     fin.T.       Th<'     jjaln, 
le    fronts    and    sidos     .,f    Uw     t\u^,v^,    and     the 


ri; 
th 


Articular  (Ui 

Styloid  iulnaI—j  > 


Semilunar 

CUNEIFuRM 


Base  of    5th 

MtTACAHP. 


Ext  Prop.  Poll. 
Stylo  d  <Radius, 
Radial   Ridce 

Scaphoid 
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I-i^.  r,2.      Cliicf  surface  markin«s  on   the  dorsal    aspect   of 

the  wrist. 

dorsal    aspects    of    the    la.f     phala„.v..    ,,11    sh.ns 

:r  land         Th''''""'^:     "^     ''"/''     '■'"^'     "^     sebaceous 
glands      Ihese  parts  a,...    thm-fnn..  exempt  from 

V;"    "'^^ladirs   that    ana,.k    ha  ,  ,-f.  ,||  u-h-s   and   th  > 

a   d"'.f'T'f''^:'''-     !'"   tl^''  ;''"-^^'"^  -f  the  hand 
and   ..f   tlie    first    and    s.-cond    n-ws   of    phalanges. 


,— ,  I  <  *  I  I  '  I 


th 


;•-    •"•     """<■    iniinrr.uis    m    the    skin    of 


1.  I       , ,  .i  ,■1.11  I  ..UN    ill    1 1\<-   sK  m   ( I 

h'    palm  than   m   any  other  part.     According  t. 


('lup 


>K1.\     or     Mil.     ||\M» 
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>;H»l)ry   thrv   ai'i>   four  tinir-<   nK.r,-   iimiu'rous  liuii: 
hail    tliry    aic    els(;\vhi-ii'.      Kraust;    lias    rst  iniat.'d 
-at    iiraily    l\MO<)   of    these    glands   opm    uj„,n    a 
'laaie    inch    -.f    (h.-    palm.     Only    al.oiit    half    the 
iiuiiiher  ai-e  found   upon   ;hi'  ch.r.suin  of  ihr  hand. 
The   prtjfuseness   with    which   the   palm    ma.\    pn- 
>pire  is  well  known,  and  is  very  niarkeil  in  cVrtai-i 
eunditions.     The    cutaneous    nerve-supply    of    the 
hand  is  very   free.     The  nerves  present  Pacinian 
Itndios,  which  are  far  more  nu-iienuis  in  the  hand 
than  in  any  other  jiait.     W  ith  the  exc.-]  ♦ion  of  the 
tip  of  the   toi.uue.   a   more  acute  degree  of  tactile 
sensihihty  is  m^L  wich  in  the  hand  ilian  eli,e\\  hei.- 
tn    the    l)ody.     The    most    sensitiv,-    (list  rict    is    the 
palmar  surface  of  th.'  thiid  phalanx  of  tlie  indrx 


'act  lie     im- 


hnger,     whil.>    tlir    le:isL    sensitive    to      ,     ,.... 

juessions  is  the  dorsum  of  the  hand.  Jt  may  ho 
-aul  that  the  tips  of  the  lingers  a  le  ahout  thirty 
tunes  more  acute  to  the  sense  of  tmich  than  is  the 
-kin  ol  the  middle  .,f  the  forearm,  which  is  anunig 
the  least  sensitne  p(irtions  of  tiie  integument  as 
regards  tactil(>  inlluericc^. 

The  mil)Mit:iii4>oii««  li«.sii<>  mI   the  fiont   .,f  the 
liand,    a!i<l   e.peeiall\-  ,,f   the    palm,    is   -cant\    a-^l 
!ens<',    and    s(,meuh.it    re-e.jil.les    the   suhcutaiieous 
tissu<'  ot    th,.  scalp    in   that    the  skin   is  closelv  ad- 
herent  to   It.   ;ind   the   fat    it    c.ntains   is   arr;'inged 
in   minute    h.lmles    |,,dged    in.    lacuna-.      Cutaneous 
ligaments   hmd   the   skm    down    at  the   creases   of 
'h-    j.alm    and    fingers.      The    suhcutane.ms    tissue 
■n    the    dorsum,    howevei',    is    lax,    and    has   hut    u 
trail    associatn.n    with   the   skin.      Thus    it    follows 
'hat    sul)Cutaneous    exti'avasations    of    hlood    are 
I'factically    impossil.le    i„    the    palm    and    on    the 
mterjnr  aspect  of  the  limbers,   while  thev  i.-ay  he 
'••ry   extensive   on    the    dorsum.      In    like    manner 
•  Miema  of   the  extremity  is  consi)icuouslv   marked 
iipon  the  dorsal  surface,   while  the   palm   remains 
''■mparatively    free    even    in    severe    cases.     Th»- 


..I . 


■iiiannnation      of     the      p;iri 
'^  i"g   to  the  tensi,,n    that    [■^ 


•  '  I     I  lie     I  ei  I  ill     I  eiK  le  rs 

e\treniel\       paiiifid. 
-o    re;i'|il\     produced. 


■'^^»' 
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(hap, 


lereas   inilammat k.i,    i„    ih^    lax    iissufs   ..f   tlic 

aorsum  may  r..acli  s.mu;  iiiagnitudc  without  cans- 

'P   Y*';^'    '"»'"•         •»<•    pain,   nf   the    l.ai.cl    is    u,.|i 

adapted  to  meet  the  eflVcts  of  pressure  and  fru- 

.Md'i.n        •'■''/'.'■^^i''  ^'^i'"^:'    ^^"'   ^^'^    is  adherent, 

f-  sc'-/  t!  !1  ;'^''  -^^"'yr'-^  ^^'''■^  ^''•'  ^'""^''  1''^'"^'" 
ner  -el'  nn.  '"'''■"'  '■'''^■^''"tlv  Protects  tlie  palma. 
nei.es  and  the  mam  vesse  s,  while  it  n  ust  h,. 
noted  that  .the.  front,  of  the  hand,  ancl  V.s  "  .] 
tho  palm  IS  singularly  fiv,-  from  surfae  •  vi  is 
Tnd.-ed,  th.;  ^reat  bulk  of  the  blood  f ron.:  he  I  an  1 
IS  returnea  by  tie  superficial  v.-ins  on  the  dorsum 
of    the    fingers   and    har.d.     in    lik.    inanner       1 

.V'l'f'atu-s  of   the   palm,    which   form  a  rich  s     ' 
ta'.:,.ou.s    plexus,     j.in     th.    lart(r    effrn-nt     h     . 
phatics  on    the   dorsum   of   (hr   han.j. 

I   •<•     -r,n    ,,f   th..   nail  varies  snm..ul,at    in    in 

luuluals,     and      according    to    certain    au  1..  s 
there  are  special  types  .,f  nail   to  be  ni-t  with   in 
some  const. (ut.onal  diseases.     By  the  Hi  u  ocAti 
hand   IS  n.eant  a   hand   the  tips  of  the  f  ^e  f  of 
^vhI,•h    are    elubb.'d    and    the    nails    of  " 


wlucli 


;j;uch;-urved  Thisc.;iiinn';;;nud'^.pi;;^'wv: 

eh.:        y^"  ;;*L!^YV^''''^^"'"    •>•  ^••■t^rdauon  in  the 


-tuiuiof\.enous.biood;.;ndVrh;;.''asn;;:    ^ 

"tt.n    met    uith    m    con^.^nKal    hear(     disease     in 

'•'"pyema,   chronic   lung   affections,  'and 

hnrnriv    an.Mirysms.      There    are    s<'ver-.I 

inflammation  affecting  the  matrix  of  the 

tn..-    soft    parts    inuuediatelv    around    it 

J»i»'-"vchia)      Such  inflanunations  lead 
^    I't  the  structure  itself.      When 

■1    „,.»-    ,     -I     •         '     ,  ''■^'   suppuration   or   violenc- 

nioverne?if- 
<'sf  itnaled. 


phthisis, 

<<'itaiii 

forms  of 

nail    and 

(on\    hia, 

to  great  defoiinit 

a   nail    is   thrown 


he    rale   of  giou 
The  nail  grows  , 


an( 


'  I'V  watching  it 
"f  tli«'  rsail  can  b, 
Ihe   average    i.ife   ot 


Chai', 


\\' 


I'ALMAi:   r.\srr\ 


^()^ 


IHI 


;:j^bih..d,y  spinas  ,h.  rat.  of  Krow,.  is  n.,a^ 
Head.)     Jt  ,ua.v  be  notvd  that  .acli  digital  iiurvo 
-IV OS  a   8iJ«..c'ial  1. ranch  of  larce  size  to  Hu.  nnlV. 

lairtt^wi"^"'  -'<'.thisol^i^l?:;Vi;,t^^^ 

I'Tnall  ■'    '""■'^'"    ''"^'>-    ^•'^   ^^^^•"^t   under 

Tli«.  IjiM  ijr.     Lrnrath  th.,-  skin   of  thn  nalni  is 
1-e  clense  paln.a  ■  fascia.     This  fascia  gives^alino  t 
,i>  much  s  rongth  to  th.-  hand  as  would  so  mud 
-;•-    while    Its    unyielding    character,    its  ^,  n 
I'arative  freedom  fmm  vessels  and  ner  es    ren  Ir 
"well  suited  to  withstand  the  effects  of     ressure 

iHls^1bres"r''^-^'^''%^''';^'''''    ^i"^-':-^'    sHp 
-•IKS    hbies    U>    j(,]j,     (I,,.    (  liT  tal    siwifh^    ,>f    ih 

'iu'nuent \:)\^-  r'  \  ■"i.':-ficlai'^;i^.;;^elt 

V  .      I-         lu         ','^^''1^''  Ji'^'wii  as  Dupuvtren's 
,.n  raetion,  the  palmar  fascia,  and  esp^ei/.l      "ts 

r^^,     If    rr'"''""""'   *'ontracted.     One    „r    in,  re 
.   .Ul  of  the    ingers  may  1...  involved  m   the  con 
.v.M       ■        -*  "■    l''"-^"''^'    l>halanx    is    drawn    or 
"V    ^"'V'''^^    ^^'^'    palm,    and    lat.r    the    second 
Miaanx    he..Mnes    l.nf.     Th.    skin     .    dra^  ""^ 
"vvai.s   the   fascia,    sinc<-    th,.    fu,,   stni.tuies 
'HU-mallv    conn<.cf<.d    with    on.    ;n,.,th', 
'iient   shows    that    l,v    dia..,,;,,.,    ,,i„,,,   '.i,      r     • 

•  •'   Pn.xin.al    phalanx   canl^r.;;^  ,.t''and 

•  I'n   nf  "'   ''•''';"^''   '"^^-'^^    '•'•presents   the 
".''"'   "J   Hn;   palniar.s  longus  m   th,-  hand 

•lice   spaces   hy   tlie    fascia    (  •  ig     en)       Thn^    ih.. 
;;'"^;'l.-  of  the   thenar   and  hypothe  nr  em  ne„c 
,,  ;■  '';'^J>  or.elnsed  in  a  thin  fascia  p.  <.per  t.  each 

o^Iin'au'di  ;"■;•"'   ''^-   ?"'^'^   i-nhranes";. 
In         f ',t         '*""'  ;^'V    •^'■•'  ^'iP'-i^'lf^.  though 
tn     '    :  .^:';1';J^Y' .:'f    ^""'-^    ...ppuration 


in 
ar«' 
'xp<M-i- 


.   <    s    i.       ';'m     r   '"    *^'"'V-    '^"'^v.".'n  'these    twu 
a.'S    IS    a    third    sj,aer,    which    is    roofed    in    l,v 
I.aln.ar  fascia.     This  eavitv  is  closed  in  a     tie 


Ik 
ides 


ill!' 


IS 


IS  open   ahov(>  atid  1 
a    tvi'v    opening    hen. 'at h    *!>.; 


X      ()W, 


A 


eri^ 


•oye  th 
'jgainent 
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.•111(1  ;iH.;in  il,,,  fl,.x(,i-  ti'n(|..iis  into  tlir  J'«. rearm, 
while  below  there  are  the  seven  passages  provided 
for  by  the  flivisioii  of  the  palmar  fascia.  Of  thes,^ 
seven  passages,  four,  situate  at  'he  roots  of  the 
several  hng.'rs,  give  passage  to  th  flexor  tendons, 
while  the  renuiining  three  eoiicspond  to  the  web- 
hetween  tlie  fingrrs,  and  gi\e  passage  to  the   him 


-3 


III 


m 


in 


l'i>*.6.V      llori/ont.il  section  o(  the  Land  tliroii^li  ilic  middle 
ui  the  thenar  ,ind  liypothcnar  eminences.        T.IIoh.,.  , 

nnn.  .i„r.  ;  ,.  ,  ,..^„r  h.v.i.  ,,oll.  :  /,.  aluhftor  poll    V.  o       n  ■"- 
lM.ll.:7.:i<Uhi<-t..r),(,ll.  :  A.  H.-xor  i.mi.'  poll.:  /.dorsal  im.'iosse 
;"•  Vm   ?;'.'■  '""."'•"^"■'  =  "•  '.i''x..r  suMi.Ais  :  ..  il,.x<,r  piufumh'.  i 
',';.,.'"      V'   ^"'"^'^  '/.  nirdian  n,rvo.  and  (on  inntT  vj,!,.)   uhia; 

s;-i)tuni  :  .t  nuur  sci.tum  :  1.  drvv  nwcia  ol  pahn. 

l-riealis  and  ih,.  digital  ves^.d.s  aiid  nerves.  W  hn, 
pus,  thcivtore,  forms  on  tji,.  palm,  beneath  thr 
palmar  ia.seia,  it  eanriot  eome  forward  througl 
that  dense  niemhrane,  hut  escapes  rather  along  th> 
lingers  or  makes  its  way  up  into  tlir  forearm 
N.  ngid  IS  the  resistance  offrred  l.v  tl,..  palmai 
tascia,  that  pent-up  pus  will  make  its  wav  throng! 
the  iideros.seous  spaces  and  ai)pear  („,  tl'ie  d,,rs 


pi' 
um 


ot  the  hand,   rather  than  «•,„,„.  thr..nL;h  the  cover- 
ings (d   (he    palm. 


Chap 


\V 


'n:;\i>(»\>  or  Tin;   vvrji^r 
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Iti  .||)rriuig  a  palmar  abscess,  ulun  it  i„.i„(s 
abuve  Lh.«  wmi,  the  mcisiun  slioul.l  W  in  th..  Jung 
axis  of  h,.  f„n.ann,  shuuld  l„.  ab.ur  Uu-  annular 
itranH-nt  and  is  most  conveniently  niadr  a  little 
-  th..  nlnar  s.de  of  the  palniaris  Innj-us.  i„r  a 
"111  jus  p  .cion  w..uld  escape  both  the  ulnar 
"i(    radial  artm,.^  an.<  als,.  ihr  median  n.^rvr 

Ihr  n-iMlo..sabnul    ih..   uiiM   are  bound  dmvn 
.nd  hold   m   place  by  the  nnnular  ligaments.     So 
dense   IS  the  anteri.,r   ligament,    tha.   even    in   Jx- 
tensive  abscess  ..t  the  j.ahu  reaehin- 
'"to     (1„.     i,,rrarm.    and     in     s-wrr 
'li.st<'nsi.,n    .,f    the    synovial    sheaths 
'■'■n-ath    th.'     liuam.iit.     if     rejnains 
'"'";  ""^'  ^^ill   n.a   \i..|.|.     Th.-  l..u.-r 
"ord.'r  ol  t'.e  }).,steri..r  annular  liga- 
Mi.'iit  corn'sponds  to  th.-  upp.^r  vd'r,- 
"i-     the     anterior     band,     and     th.s.- 
structures   tog<.th.«r   act    th..    p,,,t    ,,f 
Hio  leather  brae.-let  that  th..  lalnunvr 
soni.-tim.'s    wears    ar.-nnd    his    w,ist 
"Hi  that     in  faet,   tak.'s  th.'  funeti..n 
'  ail  ad.liti,,,ial  .Minular  liuam.'jif 
ill.'  fibrous  sheaths  f,,,.-  th.'  th'A,,,- 
-wiC.ns  e.xt<;nd  fr..m  th.    m.'taearp..- 
l"'i  •■I'lKj'al  j..ints  to  ,1,..   upp.'r  en.N 

't  the  third  jihalanx,  th,'r.'f..re    ivsts 
;";';-t'^;all.v     up,,n      ,|,       p..ri.,st<.um: 
<'l'P«.sit<i  th.'hn-..i'-j,,n,tv  th..  sh.'aths 
•"•I'    lax    an.i    thin,    and    .pae.'s    maN 
"ccur  b.'tNv-.n   th.'  (I.Tussatiny-  hbr..'s 

'    "'-•   sh-'alhs     ihn.u-h    uhi.'h    th..   svn.,Nial    m.Mn 
;";V'-  Jn.ing  th.    sh.ath   mav    pn.trud'  r 

l^-liovc     throu.,    this    h.s.    pr„l,...,..d    part    of    ih 
;"  a      external    My,,urati„n    ..f,!.,,    fi„ds 

M    the    n.s        f   ;r''''''''^    thesh.'ath.      The  sh.aths 
th     r  St    ,,f   then-   e.u.rs,.   are   den.se   and    ri^id. 

I      nf.;  ^'ivts|-'i     of    the    sh.'ath.     as     i,, 


l-i;;.  64. -Ho- 
ri/ontiil  sec- 
tion throiijjh 
middle  of 
second  pha- 
lanx.      I  1',/- 

'I'H.l.) 

".  Flexor  tcn- 
•iun;  //,  llbrous 
sli..;iili  of  tt-n- 
•  loi)  ;  '■.  oxten- 
>or  l.-ndon  :  ./ 
di^jital  artery 
ami  nerve. 


I  1 1 .  •     n ;  It  I .  I , 


a  n; 


It'cidijiL^  into 
'•''i"^-    'lie   gr<'at.-st 
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nn:  tppkr  kxtremity 


(hap. 

Da'       .till         the  fm,u,  nry  .,f  .suppnrati.:,,   in   tlH. 
pa'      after  arnp,!tati„n  of  a  part  if  a  tiny-oy    a,   I 

cannot  i,o  oxeo,„,.,i  i';  'wiiif 'lSt^,.h''e';^V'sh';r'; 

(■ontra<-Hon  "  of  ll„       t  I ,   ,'-^'''"'!-        L'ong,.nital 
in   «  .sliRl,     doge  '    ,  Ik'-y  ''  "■■5;,™'>"no" 

shoath    in      rent  of  f'h.  ^^^'.'^^'-^^tu^"  '"  th.  ni.rous 
following   ^       llou    -s^^dJ"}"*-     ^^^'1  [•'■»:» -d    finger 

thp    fl.xor    n  uscles    tsn    ,  ,.f/'^'>'*\^'  ^^'"<raeti,,n  of 
conlraHuv,     ![  n?'  nng^Ts""'   ''"'"'    P'^'manent 

Inst  i.hai,,.v.'''Ti;'  ,, , ;; ;',:;'';t  •'■"•',""  '"■  '«■ 


I 


(ha). 


1 


Wi 


SV.Nnvi.M.    SA(S    or     \VRF<T 


.'U:{ 


"ivai-m  some   li   iiich<..s 


LtXOR     DlQITORUM 

Unciform 

PiS'fORM 

Whist  Folds 
SryLoiD  Process 


fax.  LONGUS  POLLICS 
i>    ,    ^'  Trapezium 

Ant.  Annular  Lioavent 
scaphoid 

Flexor  Carp.  Rao  alis 
STYLOID  Process 


'■<^.    ^'.^.      Anterior    annular     ll.^amenl    ,,f    ,|,e    WTi^,     .,„  i 
synovMl  sheaths  ui  the  wrist  and  hand  '    '"^ 

"'  <waws  oi  tlu-  hand  aro  indi.-it..,!  i„-  n     i    , 


"I      "l''     *"lra|-|ll,      Ullilr 


.such 


V'«  remaining   1^^"  -s      Tl"  "    sv.' '   -'^T'"""'"^"'"  '" 
h'-xor  tendons   is   n- rrowJ     .  ^ 'I    '*''   '•'''.'"''   ^''^ 
M.'   annnln..   Ii,,!,p.":!/'''_'\'7  /!«   't.  Passes    l.eneath 


UH     Jt     Jl 


ippens    that 
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wli.ii  <li.s!.ii(lr.l  ujil,  ilui((  ,,!•  With  inis,  it  presents 
;m  luMir-glass  outline,  the  waist  of  the  hour-glass 
cui'ies)jo]i<linc:  t.^  the  litraineiit.  The  two  synovial 
sars  h<'neath  the  ligament  -oiiietiines  comniunicat.' 
with  one  another.  The-  ten(l(ni  -.A  the  flexor  carpi 
radiahs  pei'f,, rates  the  insertion  of  the  annular 
Jigainent  to  tli<'  trai)eziuin  ;  it  i.-,  surrounded  by  a 
synovial  shr.ith   (Fig.   G5). 

In  ono   fnnn   of  whitlow,   thai    f..nii   whole-  the 
pus  oceupies  the  synovial  sheaths  of   the   tendons 
on    tile    fingers    (thecal,    abscess),    ti  ~   suppuration 
can  otteii  be  seen  to  end  abrupt Iv  whi'r(;  the  sheafh 
ends,    when   the   index,    middle,   o,-   ring   finger   is 
invohvd,    viz.    opposite    the    neck    of    the    corre- 
sponding m.tacarpal  bones.      In  another   form  of 
whitlow  (the  abscess  in  the  pulp  at  the  end  of  tho 
linger)    the    j)eriosteum    of    the    third    phalanx    is 
K'.nlily  attacked,  there  being  no  intervening  t^ti- 
[l"n  shrath  over  that  bone.     In  this  affe.fion  the 
bone   often    n.'croses   and   comes   awav.    but    it    i 
significant   (o  note  that  it  is  verv  seldom  that   i;. 
whole  oi  the  phalanx  perishes.     The  upper  pan 
or  base,  (.f  the;  bone  usually  remains  sound,  and  ■- 
prohjiblv  preserved  by  the  insertion  f.f  the  flcxoi 
nrotuiKlus   t.'ndon.      Tlio   base   of    the    i,one    is   an 
epiphysis   that   does  not   unite  to   the  shaft    iint  ' 
the  eighteenth   or  twentieth  year. 

The  tendons  do  not  lie  free  within  the  sae,  bnr 
are  bound  fe.  it  by  folds  of  synovial  membrano  in 
niueh  the  sairie  way  as  the  bowel  is  bound  to  tli.' 
abdominal  pariefes  l)y  its  mesentery.  These  folds 
may_l)e  ruptured  in  severe  spra"ins,  when  tl  >■ 
nutrient  yesseds  for  the  tendon,  which  are  con- 
tained in  them,  may  br  t<  rn.  Ihipture  is  followe,! 
by  effusion  into  the  sac.  These  f.dds  are  almo  r 
absent  within  the  dimtal  sheaths,  the  slight  lie  - 
menta  longa  and  brevia.  near  the  insertion  -"f 
tile  tendons,  being  their  sole  repres(>ntati\  es  Svn 
in-ial  sacs  are  lined  by  a  squamous  epithelium,  ai.-j 
have  extremely  free  communication  with  the  Ivii- 
phatic  vessels  of  the  part.  Hence  the  free  ab.ori. 
ti-:;  •  M   i:i*uv.ti'vu  ilia i Li  r  iiuin  sueii  cavities. 


Cli; 


\y 
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lionoath  thn  posterior  ;n,nular   U^ammt    there 
^..n^'  SIX  synovial  shoaths  for  trrulons^.a- vsnoml- 
iMR  to   the   SIX  canals   f-nnnnl    hv   that     ii  n  ont 
ho  shnath  n..G.st  frequently   inflan,..,!   i.     1  at    "  ^ 
M;o  ex.ensores  ossi  metaearpi  an. I  l^vvis  p;yiici; 
;     ...ms  t,.,m  a  point  about  i  of  an  n.eh  ah  ve  t£ 
i"ii.t      s(,  loid    process    tn    th,.    first    carnoMnPtn 
'."l.al    jumt.     The   other   .sh.a.hs    read   X"    Jo 

t  in.  two  ladi.ii  .xt.-nsors,  however,  heeinninfr 
";;u  .\  an  inch  ah..ve  the  liRamr.„t.  The  s  '  hs 
'■••the  extensor  communis  and  the  ext.^sor 
-'-nmi  .l..^it,  extond  Wor.  to  the  middle  of  the 
■  '''U'arpus:  that  fnr  the  ext,^nsnr  indie  s  Invelv 
-aches  the  metacarpus.     The  other  sIh.    I  s    rd    . 

■.,and    f,.,dsof    th:^sr;h;aths'a;>^i^^^^^^^ 

MS       vnrturr   of  the   radii,..     The   ienV'  ,..   I, 
:'."<V"li"'nnt    an.I    fix.d   t..   their    'hn^s       ,1     J 
■'-,);;;  prevented    l,-pa..iv..    uu^u..!!^?:  H^'lC 

Kloo,l-vrss,.K   ;,„,,    |,„ :.ii,s.-The   hind 

,^  ^"'.N    w"!l  supph,  d  u-ith  bh,od,  and  ind...     / 
,"ger  palp  r,  ..n.'  of  the  most  va.scular  parts  in 


( 'a.< 


'    h<id\'. 

tiiiL;-.'!' 
^^'1    ayaiii    in 
l')'Ii<'.l.       T]u 
1 n 


s   ar.' 


I'-'s   l,...n    a,vH<.ntaIlv  cut   nff.    and   has 

'11"  .liMih    ,,M    ],r\u^    irnnu'diaf^dv 

.      ■    P'-i'inn    of    th.>    ].aln,ar    areh,>s 


no    ,,,,tt.r    eft,^e<.    owiuR    to    fh.^ 
i\\.'en    the    palmar   ar.hes   and    the 


-sels      Tho    ,r,  f       '".'"  -^   'i""    fri'^    mt.M-osseon. 


a  nastfinioses 
inttMvisseous 

n.  hy.themaiirv;;;oiy'th.:m"i;^^;n:/';':!^^^^ 

-'-nnnon  that  exists  between  th-'dicrilalarteHn: 
■''■  '■"  ""    -"n^  and   the   palmar   inter- 
deeper    vessels.         In 


'"^Mis    branches    from 


the 


3i(: 


I  III: 


I'l-KK    i;.\  ii{i:Mn  V 


I  Chap. 


bloodiiiK'  iiym  tlu'  palm,  thr  siimiltarnMnis  ligature 
of  tho  radial  and  ulnar  artrrics  niav  als..  .■ntircly 
tail    in    till  ISO   cases    wh.i-e    the    arches   are    froelv 
joined,  or  are  more  or  less  replaced  l.v  large  and 
abnormal     interosseous    vessels,     or    l>y     a     large 
"ledian    art.Tx-.-  Wlin,   -.ifl,,;-    t!i,.    indi,,!    ,,,■   the 
ulnar  part  ..f  tie  areh.'s  is  defective,   the  lack  is 
usually   supplied   l.y    (he   .,ther    vrssrl;   and    it   is 
we]     to   note   that    the   defici..ncy    is   most  common 
in    th.'    stiperficial    or    ulnar    arch.      Pressure    ap- 
plied to  the  palm  to  arrest  hleeding  is  apt  to  cause 
gangrene,   owing  to  the  rigiditv  of  the  parts  and 
the  ease   with   which  considrrahlc   pressure  can  he 
applietl. 

The  ra.lial  artery,  as  it  curves  round  the  hack 
ot  the  han.l  to  reach  the  de.-pcr  ))art  of  the  palm 
i.s  in  dose  c.)ntac(  with  the  carpo-m.dacarpal 
loint  .d  \hv  thuml.  dig.  rr2).  This  fact  muM  I,. 
'""■"*'  in  niin.i  m  am|.utari,,n  .,f  th..  ..iitin.  thuml. 
an<l  aK,,  ,,,  n.s<;ctinn  of  tlir  tiivt  mrtac.-n  pal  Inue 
Ih-;  snp.ilieialis  v., ],.,..  if  lai-uv,  max  1,1. rd  ...r.' 
"."-ly-  If  adh.Mvs  tu  th..  Mirfac..  .,fiii,. 
Iiiianieiit.  ;ind  mav  t  liercfmv  1„.  ditiirMlt 
Hp   when   wiiund.Ml. 

I'n.mth.^   larger  size  and  givat  niimher  .,f  tl, 
.vmi.hatics  ah.mt  the  hng..rs  and  on  the  rl,,rsum  .f 
the    hand,    it    follows   that    lymphangitis    is   m.M  ■ 
common    after    wounds   of   those    parts   than    it    i. 
atter   w.ninds  of  the   palm. 

.  .Koiirs  :iii<|  joj.Ms.  Th,-  inf..ri,,r  vadi.Miln.u 
.p.mt  IS  supp,,rt..(  hy  ih,.  p,,u,.rf,|l  s  ,n.--ulM 
hhro-eartilage.  winch  f.,rm.  th,.  strong..st  n 
most  important  ..all  t!..  1  .gam.nlous  cmn-vio  .. 
.etw....,,  th..  tw..  l„,n,.s.  Th..  svn.,vial  sln-ath  ,f 
clLswifT';!'-  "-"'"l"'  '';*"'''  '^:"^'"<i".es  comnun,:- 
\\l).;n   tliat  ai't  iculat  ion    's   dis.'ased 

Ihe  strength  ..f  th."  wrist-j.^int  ,l,.p..„ds  ,„,(   -, 
much    upon    its    m.'chanical    outline    or    its    lie   - 
nients  a.s  upon  the  num.'rous  strong  tendons  ih' 
surnuind  ir,   and  that   a.v  so  cl,,.s..lv   l.-..„wi     ,    ,'. 
lo  iiie  ix.nes  about   (lit 


annul-i  < 
to    pi -l. 


ul  I  11.  IIJ.H  l.jll.       i 


■  •    ■   '  t    V     •  '    %   \, 


IChn;). 


v\- 


;iir 


MoVKMKXTS    AT     yuK    \Vi;i^T 
c'Hse  of  llic  wrist  {\ir  l,,,i,r 


;ii7 


-thccnstaiszdonf^h;:^:-;;?'''^'^::!;:^.;!;;^ 

'"•    f  '•,'•';'  ^V-'^t  ^'^  the  stronK.st  ligan.ont  of  the 
■      .^^h lie    the    posterior    is    the   Vvrakrst.     The 

:.   is  interesting  to' n.^ryhat^!nrK:;:n:'l:;;-c;:i[ 
.^xu^nsion     IS    n.on.    .onnnon     iIku.-  fnuu      ,>  ced 

"•^'""-       '""^-    "•'<■"   a    Mian    falls   uj,,,,,    tl.r   ham! 
-   "'"re    usually    falls    up,,,,    ,i„   ,,,,„    (f,      •.         v 
^nsion)   than    upon    the   <in,suu,   (forod   H U  o  n 

'lovrim-nu  :,,  ,1,,.  tiHsf  take  place  as  freelv 
...nd,:';^.':::Y';;!'.,^V'''^    (l.Kue..u\he    first   and 
'uf  (!•■ 
-iicli  (liat 


'.-•.. a.  pai    ,u,nt    ^^n■l^^rrn    the    first   and 

n;Vo    carpal  hones)  as  in,  he, .adio-carp;d 
•-•<-:).       II..'  ax.snf  ,}„.   n>,/n>-rarpa/  ^,iut 
inat    HI   f!.vi,,n  t  ,<■   i>.,  ...  * .      '       ,'     . 


ai    til. 


MCI 

caipi 
A    tl, 


•I  ..       ,        -V"    ""■     I'-'ll"    tui-llS    tn\Va,'(ls 

'na      side  .,t    ,h..     .uva.-,,,;   uhil.   „.   fl„,i,,        ''^ 

^"';/';;V"""  "''•""'"'.•■"•v..s,„uardsth.,-adial 
'■  .      W    y..   n„.v,.,n..„t,  takes  plan-  at  hnth  joi     s 

',    ';■'"''■"<■'-    a.v    halanr.Ml    and     p,,,..    /I 

"•"■'^    1-    Phi.v.l    aup.,-in,.!v    ,,,    ,(„.    axis 
"'-^'•pal  joint,  l.u(  iM.hind  thr  ra<li,,-,'.,in-.  f  ■mV,I 
-'•efore  produces  flexion  m  o,,..  J    ,„:  .';,;' 
V  n,  the  oth.r  (Ashdovvne).     The  n  u     Ic    wh  /j, 

■iX  ;;Kri,;'";;!''','^'^-^^^'^^-^^''--i--^^-hich 

s  I's    pia\    m    prodiumg    a    ))urposefuI    niov- 
'  t      A  muscle  may  act  as  (I)  a  ,,rnnr  nunc     i-^) 
^    n,tuuo,n.t,  CO  a  xi,nen,ic  mu.J-lr.  (4)  a  /rat  on 
"-■  ^.     tor  instance,  when  the  fingers  an.  flex  d 

••v<<M.sn,'s  ,,f  the   w.'ist   als.,   thn,xv„ 


iX'rgie  niuseies;  wh(>n  the  ext 


\\<'|-C 
inf..     . 


•t,    the    flex 


ofS 


.f  (h 


n(.t     the 

:-tit;n  as 

ensors  of  the  fingers 

.xing 


e   wrist  contract ;   in   f] 
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Chiip 


arul  L'\|.  iMliii^r  t|„,  {ingijs  tl„;  wrist  cmi  Iji;  ren. 
dered  imiuoval.lc  l,.v  the  ilcxors  and  fxt.-iisuis  i4 
tli.^  carpus,  wliuh  tli.n  act  us  muscles  of  fiu:ation. 
ihus  a  iiK.v.'iuent  wluch  appears  simple  results 
truiii  tlir  action  of  groups  of  imisoles,  and  it  is 
this  cuiiiplcxity  which  makes  the  diagnosis  of 
nrrve  l';sioiis  from  a  study  of  the  action  of  mus- 
cles so  difhcult.  What  has  been  said  of  the  muscl.s 
of  the  wrist  applies  equally  to  all  the  muscles 
ot    the    h..dy.        {Sre   iJeevors    (  louuian    L.riurrs, 

But  little  movement  is  alh.wed   in   the  caruo- 
metararpal   joints   of   the   first   three    finders,    but 
in  the  like  joints  of  the  thumb  and  little  iiniri  r 
movements  are  free,   and  th.-ir  preservation   is  of 
great  importanc.>  to  the  general  usefulness  of  the 
hand.      1  he  glenoid  lig-'icnis  jn  front  of  the  three 
{ingri-j, .lilts  are  firmly  .it'aclir.l  i,,  fh.'  distal  b(.nc 
an<    but    o,,sely  to  thr  proximal.     Thus  it  happens 
hat  in  dislocatiou  ,,f  the  distal  bone  backwards 
the  glenoid  hgamrnt  is  carried  witli  it.  and  offers 
a    great    obstacle    t.,     reduction,      in     fl,>xin-    th.' 
niKldly  and  distal   pli;,lang,.s  alone,  it  will  1„.  s.m  . 
tliat    the    i.n.xini;il    j.lialanx    is    steadi.'d    bv    thr 
extensor    l.H(i..n    as   a    prrliniinaiv    nN^asinv';   ami 
in j.ara lysis  ot  the  extvnsor.s,  fl.xi,,,,  ,,f  ihrse  t^^. 
Joints  alone  is  not  i)ossible. 

Very  few  persons  have  th*"  jiowrr  of  flrxin-  tj 
ast  hnger-jomt  without  at  thr  san...  tim.  bnulii, 
the  articulation  above  it:  but  in  certain  infla.-: 
matory  affections  about  tlie  last  phalanges  th- 
t^^rminal  joint  is  sometimes  seen  to  be  fixed  in  a 
ffex.;d  postK.v  whilr  the  other  finger-ioint s  ai. 
straight.  In  the  condition  known  as  "  malh-t  ' 
hnger  the  .hstal  phalanx  is  fixed  in  a  flexed  posi- 
tion.  Ihe  conditn.n  is  due  to  a  pnrti-il  or  cop 
plete  rupture  of  the  extensor  ten.l..n  of  the  jinue 
comnionly  the  result  .,f  a  blow  o^er  the  (ermin;,! 
kniu  kles. 

,.„!'*V'*'^'  "■=•;""■*';  '/'I'i>"an.eisgiveniuatra2^. 
f,,,,,,  1  V  "  ,■  ■  "■;•■■;■  '^■•■, '"•■"'•':  I'J'"  f'f  rn»;  radius 
^"""   -  '"   '    I'x-'i  above  the  wrist-joint  (Fig.   nc). 
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C'OLT.ES-    PKACTURK 


;u'j 


'';Kri^^!^j^^^^;:;';.;;j--y''.wynnued..f.n.uty, 

^11  upon  th;>  out  tr  tch  dtmr'^ry'  ""'^^^^^^^^^ 
■'sons  why  the  hone  shoui'"nl  •''':, ''^'■"  P*^"'' 
-on.  The  lower  ,.ml  of  I  .  r  '•  ^^'''  ''^"••^- 
'•"'lous,  while  the  shif  p/  •'''""  '^  \"^''-V  f'an- 
'"•npacfc  bone.     At  about  "7"'  ''."T\'^'''^  ^^ 

n>u  paiib  dt  thr  hone  meet 


UUM 


iD  Styloid 


Radius 


FRACIuHt 


Fhactured  Scaphoid 


=■^^'^x::;';:^;^l;:;-;;^;:.:;;-...,..,. 


)f  th. 


II 


re 


'ndLa?!!' ''"''■'■''■''■'»''-■•"- "ni.c  »cnp,.,;7  ;;;;■,:; 


"    '    >l"  1I..I    |.r.,,„,s,.   t„  ,.„(,']•.      'J 
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I'll-   I  I'|'i:K'    i;.\ti{i;mitv 


fiiiii) 


in  C0II...S  _frartur.  is  ....ti.vly  .In-  to  the  displace- 
inrut  ot   the   h»\vcr   f  1  ;i,tj;in«nt. 

>.^'.irJ>     In-  anteru-pustt-nor  diameter  of  the  forearm:   7<1 

di^m  ;"r  of ^'rl' "^  '''^  ?"'"'  ""•^^^'^  ^"  ''"'  '""-vers 
'JMiKt.  r  of  the  forearm  ;  (,-)  rotati.-u  tl.nm-l.  the  arc  of  1 

Hn     fr    "•"-"'"  l"^"i"><^''r.  the  ra.lit.s  of  tl.e  eircie  l.ein-  a 

he  t'P."f  t he  stvloHl  process  of  the  radius.  (,>^  When  a 
person  in  falhn-  puts  out  his  han.l  to  save  himJlf  ah" 
n.n.nent  the  hand  rea<-hes  the  ,irr„nnd  the  forc'c  .  nJei -ei 
Pnneipally  l,v  the  hall  of  ,he  thun.t..  and  passe  iX-. 
;-ju-pu>.  and  .hence  into  the  lower  end  of  the  radius.  If  a 
the  moment  of  nnpact.  the  an.^le  J.etueen  the  axis  of  rlu 
forea  m  and  the  ground  is  h-ss  than  .Ino.  ,1...  li„,  represent  k 
t  e  hrect.on  ot  the  force  pass.-s  upwards  in  front  of  the  a.xfs 
-t  the  torearn.:  the  whoh-  shock  is  there-fore  borne  hv  the 
"^^..•end  ot   the  radius,  whiel,  is  broken  <.ff,  an.]   the 'fore' 

tlH  i  ;  'i";,'"';!"^""^^.>f  ""P-u-t  thean.^h-  is  ,n-ater  than  .in". 
";•".,.  ot  the  toree,  u.st.-ad  of  pa.sinj:  in  front  of  the  axi* 
;.t  .e;u-n.  passes  up  the  arm.  ami  the  u^nal  result  is  eiih 'r 
.1  >  y  ,..  >pra.n  ot  th-  wrist  or  a  diskKJation  of  ,he  hones  ot 
the  torearn,  hark  >  ,ni.  at  the  elhuw-joint.  (A,  The  ear,, 
suraee   ot    ,1,,-    .-adiu^   slop.-s   forwards,  and    then  t^,-,' 

•  Koek  .  then-  i.s  as  a  n-sult.  rotation  of  the  lower  fra-'m.- 
'■Hekwanls  on  the  tran.sver.se  diameter  of  the  forearm  V 
Ihe  e.rpal  .surface  of  th<"  radius  slop.-s  downwards  -u  , 
X":?  t^  '.  ;;  '•'^"-^'■'•^<-  r^  "-  --  •  therefore  tl>^;adL 

luou-h  the  hall  of  thr  thumb.      \.  a  result,  this  ed-e  of  ti.. 

ower   tra-metu    is  displac.-.l    upwards   to   a   .^n-ater  ,  xt 
than  the  ulnar  .-d^,-  of  rhe  fn.i^lu.nt.  whi-h  n-m      ,'    i^ 
attached  10  the  ulna  by  the  tri.-tn^ular  ligament.- 

In  over  .-,0  ,M-,-  eeiit    of  ea.ses,  the  stvloid  proc,  ,- 

Tlu  u  ^/'''  ^Vcken  by  the  forcn  transmitt-i 

ton)      l[v  /'^^  '^"'  ;'-V^."^^^'l^^'-  fi'>n>-cart.lage  O  !.;. 

:,^'.  I.,!!''  ^^\:^, styloid  processes  come  to  occupy  ti,, 

'"^•i.ii  process  may  even  mount 


ahove    the    ulnar.      lu    nearlv 


ovei-y   case   there   i.- 
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'issue  on  tho  fh...  ..  I  /r<iginents,    thu   ci.nipact 

,    I     fV.     I      ^    •   •"  ^■""t"'<«'-it:nri   .,f  the  f..,e,    thu 

•M.ke  the  bone)  into  the  cancvlh.u.s  tissue  1     hn 

.-'Imar  aspect  of  the  lower  fragr.u-nl:      It  is  oniv 

I'jnated  as  to  rule   (,,,•  ,,,„■  ,,\..r   (he  <,ti,..r       i,, 
-h-.;^^sther.<lH,ul„.M,,an..nt.an.'^^ 

-ipmatorlongus  '^   insertion   of   the 

""-V."  ar,d  ,„.,y  iJV     pa    .',,::'''■  f,',  ""'  ■■;-'""'■ 

'•hs  art  (Milation     forth     ,.'-'"'"';  ^^o  strong 

'•   the   same   rea^onVVvh       '7;"   ^'-^'  ^emely    rare. 

•■  usuallv  clompl^;^,  ^    ;';,  ^^.^tr^'J  ^'"^ 
aring   of   tho     kin     <       ,  ■"/        as^^ociatod  with 

'-•'.-•s  of  the  iu i  „,   :„':*'""t,"  i*™''---  - 

™t„s  ,„„y  i».Vi,h..r  h.'u-aJ,!';  irr^.l;;:^'!,,"/ 


:v2: 


Tin:  vvvKU   kxthkmitv 


(Clifin 


Bransby  Cuoprr  gives  the  ease  of  a  lad  wliu  foil 
upon  cho  outstretched  p.ilins  cf  both  his  hands  : 
both  wrists  were  dislocated,  one  backwards,  the 
other  forwards. 

There  are  five  articular  synovid  cavities  con- 
nected with  the  carpus.  They  occur  in  the  folhjw- 
ing  situations  :  (a)  JJet-veen  the  carpus  and  fore- 
arm bones;  it  may  communicate  with  the  lower 
radio-ulnar  cavity  through  the  triangular  fibro- 
cartilage;  (/>)  between  ihe  uncif<inn  and  the 
fourth  and  lifth  metacarpals;  (^0  between  the 
metacarpal  of  the  thumb  and  trapezium:  (,/) 
between  all  the  carpal  bones  and  extending  to  the 
earpo-metacarpal  joints  of  the  second  and  third 
digits;  (e)  between  the  pisiform  and  cuneiform 
bones.  Hernial  i)i()trusiof!s  and  gaiigliform 
growths  from  these  synovial  membranes  are  fre- 
quently seen  on  the  dorsum  of  the  carpus. 

2.  Dislocation  of  the  os  majfnum.— In  ft,rcilile 
flexion 


glides 
In    verv 


of    the    haiui.    the    os    magnum    n;,turally 
)ackwai'ds  and    jiroj'H'ts   u))on     h?   dursuni. 

in    fails    upon 


e.xtreme  t'e.xion  (as  in  fails  upon  the 
knuckles  and  dorsum  of  the  metacarpus),  this 
movement  of  the  bone  backwards  may  be  such 
as  to  lead  to  its  partial  dislocation,  the  luxati(in 
Ix'ing  associated  with  some  ruptun-  of  ligaments. 
In  on<>  recorded  case  this  luxation  was  produeeij 
b.v  muscular  force.  The  patient,  a  lady,  while  "n 
lal)our,  "seized  violentiv  the  edge  of  her  niattres' 
and  _s.|uee/ed  it  foiciblv."'  Something  was  felt 
to  give  way  m  the  hand,  and  the  head  of  the  os 
magnum  was  found  to  b<-  dislocated  backwards. 

-.].  Dislocations  at  the  metacarpo-phalanjireal  joint 
of  the  thumb.  In  this  luxation  the  phalanx  is 
usually  displaceil  backwards,  and  the  lesion  is  of 
interest  on  account  of  the  great  difficulty  often 
experienced  in  reducing  the  bone.  Many  ana- 
tomical reasons  have  been  given  to  explain  this 
difficultv-  these  are  well  sunniiari/cii  bv  Hamil 
ton  in  the  following  passage  :  "  Hey  believes  the 
resistance  to  !)e  in  the-  lateral  ligaments,  be 
tween     which    tlie    Inu,.-    ,.ii,l    ..t    ♦!, „_i 
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1.-..."  .  Maix's  and  l.ocomrs  inipriscnod.     Hallin-all, 

'.upal  lK,ne  is  locked  between  ^he  two  heads  of 
:he  Heu.r  hivMs  ,,r  rather,  h.-twee,,  the  onp..s- 
iris-  sets  nf  muselrs  which  eeutre  in  the  sesan-oid 
-H's  as  a  Imt  nn  is  f^istened  into  a  button-hole, 
i  .iilhrnx  and  others  athrni  that  the  anterior  liga- 
f'.'l'l  'l.  ;;"'^'  torn  frnni  one  of  its  attaelnnents, 
f.ills  bet\v.vn  th<.  joint  surfae<-s,  and  thus  int<'r- 
P-S...S  an  .'ff.TtMal  ..bstaele  to  ivduetum.  Lisfranc 
ound  m  an  aneient  luxation  the  tendon  of  ^h,. 
ong  flexor  so  displaced  inwards,  and  entangled 
H>hind   the  ex  reniity  of   the  bone,   as  to  pre?en 

"';';;:  ;'"i         -^^•■•i  -^""'^tf'''"    Hut.hins<.n   Las    in 
ptif^ated    several    cases    and    found    that    redue- 
'■-n   IS  prevented  by   .he  fibro-cartilaginous   j.late 
'."1    the    palmar    aspect    of    the    joint.      The     date 
;s    hrmly    attached    to    the    phalanx    and    is      is 
oeated    with    it.      When    subcutaneouslv    divi     d 
rem  the  extensor  aspect  of  the  thumb,   the   dis 
Ineation    may   hr   reduced   with  ease 

fT/^*'V''i'**"     °^    """^    ''^    "i^'r«    fingers    may    bo 

tW  1    to  -n      ff""'    rr^tT'-     ^"    «"^'h    cases'  the 
ing  1    to.n   off  us.mlly   takes   with   it  .some  or   all 

•ivn    oni   :7';h   ^l"'"'    '''"^""^,    ^'^    T.ractically 

<l  .nvn   out  of     he    forearm,    and   may   be  of   con 

^-.  derable    length.     JiiHroth    figures    a    case    whe  e 

1)0  nnddle  finger  was  torn  out,  taking  with  it    he 

.  mth'"'Ve"^   extensor   tendons   in^their  entire 

ith    the   )n         one    tendon     (miy     is    torn    awav 

profundiis'""^"'    ''    "   ""'^^^'■^-    *^'^^   '-^   ^''"^   «--'• 
Ampiiiatioii    :,i   ,1,4.    M.iMioiiif  hv  the  oir 

.  u  ar  method.-     !„  the  </..../  ,,.,/,,,/  winL  cut  the 
fallowing  tendons.:  the  exten.sores  iongus    indicis 

'ur^e,  and     he  dorsal  branch  of  the  ulnar  n.  rve 
■dial  nn'^He^'    extensors  will  be  cut  short  ^nlL 
.dial  angle  of  the  wound,  as  will  also  be  th..  ex- 

•"'.sores  ossisand  brcvi.s.     The  radial  artery  will  be 

.    '.iT/*^,".^.' """•'!  '''  o,„.r:,tn,.  S,ir..,.,v.  '  l,v  s;.-  u- ,......,.  •,- 

••^.».".,L.i..,  .,,„,  .,„„ani;i!i  Uutrtiiiis.:,,,  K.K.cs,      |.,i,i 
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(liviui'd  •■lose  to  the  radius.  In  the  paliiuir  ii  uund 
will  be  found  the  ulnar  artery,  the  superficialis 
voice,  the  ulnar  and  median  nerves,  the  opponens, 
flexor  orev's,  and  aljductor  pillicis  in  part,  the 
flexor  brcvis,  opponens,  and  abductor  minimi 
disiti  in  part  (the  bulk  of  the  oppm^  ns  being 
left  behind  ■  i  the  hand),  and  the  ter  "  jns  of  the 
flexor  subliniis  and  flt'xor  carpi  radiahs.  Ihe  ten- 
dons <>f  the  flexor  profundus  -^nd  flexor  longus 
pollicis  are  usually  cut  sho' t  close  to  the  bones. 

4iii|Mit:ifioii  of  tlK*  lliiiiiib  at  the  carpo 
metacarpal  joirit  by  flaps.  In  the  palmar  flap 
will  be  cut  the  alnluctor,  the  short  and  lorig 
flexor,  the  opponens,  and  the  adductor  pollicis. 
The  extensores  ossis  and  bre\  is  will  be  cut  short 
in  the  posterior  angle  of  tli-  flap.  The  extensor 
longus  and  a  considerable  portion  of  the  abductor 
indicis  will  lie  found  in  the  r/o/.w//  flap.  The 
vessels  di\ided  will  l)e  the  two  dorsal  arteries: 
of  the  thumb  and  the  princeps  pollicis.  There  is 
great  danger,  in  this  operation,  of  wounding 
the  radialis  iiidicis  and  the  radial  artery  itself 
where   it  begins  to   dip   into  the   j)alni. 

I'Mrrvo  supply  of  tli4>  ii|>|M>i*  liiiK'o.— The 
syni{jtoms  which  follow  a  lesion  to  the  nerves  of 
the  upper  limb  def)end  on  the  point  injured. 
If  the  fifth  spinal  nerve  be  crushed  between  its 
origin  in  the  spinal  cord  and  its  exit  from  the 
intervertebral  foramen,  either  from  fracture  or 
caries  of  the  cervical  verU-brse,  the  injury  is  fol- 
lowed by  paralysis,  partial  or  complete,  of  the 
rhomb(Mds.  spinati,  deltoid,  biceps  brachialis 
anticus,  and  supinator  longus,  but  strangely 
enough  the  lesion   is  not  accompanied  by  loss  of 


sensation.  Perhaps  the  fact  that  the  posterior 
root  of  the  fifth  cer\ical  nerve  is  very  small  may 
assist  to  explain  this  fact  (\V.  Harris).  Injury 
to  the  Cord  just  above  the  origin  of  the  eighth 
cervical  vertebra  will  leave  the  skin  of  the  ulnar 
half  of  the  arm  ana'sthetic,  while  the  muscles  of 
the  firm,  is,  baud,  and  wrist,  and  some  of  those  at 
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fitucs   for   the    iiirifrvation   of   the   various  proups 
<<t  arm  imisclcs  pass  out  in  quite  an  orderly  man- 
ner by   the  fifth  cervical  to  the  first  dorsal   nerve 
irom  c(jrresponding  segments  of  the  cord.     Those 
or  the  abductors  of  the  shoulder  pass  out  bv  the 
htlh-  tur  the  adduet..rs  by  the  sixth  and  seventh- 
i-r    the    Hexors    of    the    elbow    by    the    fifth    and 
Mxtli ;  lor  the  extensors  by  the  seventh  and  eighth  • 
tor  the  oxt^'nsors  of   the   wrist  and  hngrrs  bv   tin- 
sixth   and  seventh  ;    and   those   for   the   Hexcu-s    bv 
I  he  eighth  and  hrst  dorsal.     It  is  important  to  ro- 
m-niber  that  a  c.Tvieal  spinal  nrrv  makrs  its  exit 
trom   the   canal   opposite   the   origin   of   the   next 
spinal  nerve,     i'urther    the  nerve  to  each  muscle 
IS   made   up  of  fibres   d.-nved   from   two  or   more 
si)inai  nerves. 

The  following  is  Dr.  Herringham's  account  of 
the  usual  spinal  origin  of  the  fibres  in  the  nerves 
"  .the  upper  Iimh,  and  of  the  usual  supply  of  the 
.hi.-f  muscles.  (The  figures  indicate  the  fifth 
sixth  seventh,  and  eighth  cervical  nerves,  and  the 
hrst  dorsal  nerve.) 

Nerves-  NVrv.  of  H,.]].  :,,  0,  7  :  supraseapuh.r. 
•  »r  0,  0,  external  cutaneous,  o,  n,  7;  in  ernal 
n.taneous,  1  or  8,  1  ;  nerve  of  Wris'b.M-g,  i  ;  circum 
f'<\,  ;),  ()  ;  rufdiaii,  (i,  7,  ^,  ' 
^P'l'iii,  t;,  7,  s,  or  5,  C,  7, 
.Muscles.-;},  4,  5.  lev. 
I'oids:   .5   or   -y,   r,,    biceps, 

■•>'id  infr.;,spinatus.  frrcs  minor:  ■,.  .;,  d-ltoul    sub 
earlu ';;;r  '  ''   ^^^'■^^'>'^i"^    pronator  teres.   A.:;;:!, 
thrnar  musch-s;  h,  n,   7,  serratus  magnus-  0  or  7 
"X-  ensores  carpi  rad  ;  7,  coraco-hrachiali  ,  latis  ' 
•Inrsi.    ext.-nsors   at   back   of    for-arni,    out  >r   h.ad 
J'f   triceps:   7,    s,    inner   head   of   triceps:   7    8     1 
I'X'.r    sublimis,     fic.xores    profund.,     ca -p      u  n 

e'ts    llvn;ij^''"""*"''  T''*^^^:'   «'    ^^'^"F  head  of  tri: 
imiiles  '"'■"■  '""''''''•   ^"t^^'-^'ss^'     <^'^n>  thenar 

In   the   cutaneous   nerve   .supply  of  the  fingtr* 

^  '"•■  "-ni-muerrci  ttiat  on  the  i)almar  aspect 


'  :  uhi.ir,  s,   i  ;  muscuh 

s. 

JUiguli    scap.  ;    5,    rhom- 
l)rachialis   ant..    suj)ra- 
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lig.  67.  Cutaneous 
nerve  supply  of 
upper   limb. 

J'if<  nor  ,iy„,'t  :  1,  Cfrvji-al  ijU'xu-;  :  ■_',  .■ircumiK-x  ; 
■spiral  :_}.ext.  cutaneous  :  .'i.  iiuili.-m  :  i!.  ulimr 
".  ::.  r.;  v.  n~;niK. 

y'.'^/in./r<i.^/«.7;  1.  v'crvicMl  jili'Mi- :  L'.  circtiTiUl.'x  :    

-jural;   l.int<T.-.)-t<.-liiim.  i  ,il  ;  :..)i.,,i  \Vii,l„.ri.r ;',;,  j„t  ,■.,',,. ,„',";j,.[ 
I.  fxt,  cut  oi  nni-.-  -inral  :  ».  ,-\\  ciiiiitUMiu-  :  '.i,  ulnar  ;  Id  radi: 


I'xt.  I'ut.  (if  niu^i 
7.  lilt,  ci.tant'iiu-, 

■  \  illl.i'UI.  1'!'  inu-r 
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nerves  in  (he  upper  limh. 

I'll"  ilntt,-i|  litl,-  Ml.ll.M!,'  .lIii.lMXimat.K    the  air  ,  ,,r  ...'irli  I1,T\  .■       X.i 

attcmiit   w  iiiaclr  to  ■^Idw  llic  i-xicni   tci   whuli  the  root   ar-' i- 
oviTlai'.     I  loi'  ilu'  lUTvt--  -iiiijilvint'iacli  aiva  .«■<  Fit.'.  tiT. ) 
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side  of  th.  nng  hngrr  ;.n.  suppli..,!  I,v  th,.  nwiluiu 
h.  i.,.n,aining  onn  and  a  half  iin^.Ts  l.y  th.  tdnar 

unnli.Vlv    /I    ^^'-"    ;^'",-'l    ^>-^l"-t,    tl'-    thumb    i. 
supplird    in     th.'    radial;    thr    hulrx    and    niidd', 
in.gers    are   supplied    (as   far   as    the    hase      f     h  • 
second    phalanx)     l.v    the    radial      and    over    th 
si'cc.id  and  third  phalanges  h;  t^he      edia     '   T 
little  finger  and  the  uh.ar  side  of  the  nnV  fine 
aix'    supplied    hy    the    ulnar.     The    radial    sic  c^^, 
the  n,g  fi„g,.,.^         ^^^^.  .^^  ^,^^^  hase     f  the'  econd 

The  n  h  /'"■  '''P^  ''•'■  ""■  o'-'Iian  (Fig.  g7) 
The  cleft  between   the  middle  and   ring  fingers  is 

ccasionally  supphed  hy  the  ulnar,  of  partly  bv 
the  ulnar  and  partly  by  the  radial  Thr,w,ts 
and  sf.inal  segments  to  which  these  nerves  bclmil 
"•ay  1...  ascertained  fron>  F,^.  ,;s  The  roc  sr^ 
.listnbuted  in  order  of  origin,  the  fi  h  c  vi'-^al 
-ginning  on  the  radial  or  outer  si^de  Of  tte 
^I'-u  <I.T,   and  the  seeund  dorsal,   or  s,.  ne  in  es     he 

'"■"''    '■'"'"'^^    ""    the    ulnar    or    mie      as    w       f 

asis     Iso    I,       ;    .-".';■  '"'^.'f!'!'""nng  spinal   nerves. 

:;;£|r:',^Uv-i.;il;-;!';';';-'::;:-':--^^ 

aLV;i';Vff'':;.;;;^'^;i;;.  .:■'■•"  '-i-'i  ^^n,,.,,,.  .hu-u 

u        4.      ■  ^.^  "ipauietie    (s(>nsorv)    nerve<!   fr>  fli.. 

'■■i-i-i  HI.  i '  ;:j  ,  :  ;v",'-o')"  T'r"  "''7'--" 

"Inch     UMl.-llIv     hoirln^    tV  i  ll^'    ['"  HI  I.VSIS. 

lif.'    i-    n'   .,.,1     n     I     "  ••'PP'^.V  .wr.n  afl,.,.  ,„I„I, 


rJiV-f  ..,"1, 
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itf'Tt,..!.       r)r.     W,„,fl    Jn.M.s    has    slnuvn    that    the 
^slicuMau    Kr.M,v..    ,,f    flu-    fust    rih    is   caiL^rd    hv 

if  I"wcsf  tnuik.  and  that  th«'  pivssuiv  of  this 
'!' Tvo  IS  sufhcirnt  t.)  cause  hnuiiriir  <,f  ,|„.  ,.i|^  • 
M,,n<3  cases.  It  is  tint,  th<.n.f,„v,  suvprisui.r  that 
.ases  are  vrm,  M  nf  nerve  distnrh.'nuv  i„  the 
'iKtnhutKm  ,,f  tl,..  lowest  triu.k  in  individuals 
n,    whnni      h.M-e    1^    no    eerviral    rih.      Th-    louvst, 

funk    evidrntlv     <.,ntains     the     main     supplv    of 

^aso-motor   m-rves    t<.   the    Ii„,h,    for,    i„    the   cas^-s 

iMst  mentioned,   the  skin   is  .,ften   red  and  swollen 

1-^^  a   result  of  a   vas..-ni(,tor  paralvsis 

Paralysis    of    the    musculo-spirai    nerve.     When 

■mpl.^te.  the  hand  ,s  fl.xe,!  an.l  han^rs  flaeeid 
.  <I'"P  ^vrIst  ),  and  nnther  th.>  wrist  n.,r  the 
inu.rs  ean  he  extend.,!.  Th-  hatt.r  arr  hent 
M.d  cov.r  ho  thunih,  which  is  also  flexed  an 
-l'iu<-tefl.  \\hen  atJ-rnpts  are  made  f,  extend 
■  hngers,  the  interossei  and  Inmhricales  alono 
r)roducinK  extension 
an^es  and   flexion   of  thi 


fie 
rt, 
fial 


"f     the     two     distal 
,    M    ,      I     *  •    ,,      .,  F'i"<'\"iTiiaI.     .Sui)ina- 

-n    IS    lost,    especially    if    the    elluuv    he    extended 

of   the   hiceps  musch 


- ' >  as 


to  exclude   the  action   .,.    ,,„■   .ucei)s  muscle 
Kx  .'nsion  at  the  elhow  is  lost,  hut  there  is  pac 
ally  no  loss  o/  sensation   unless  the  nerve   is  cut 
;  I'm-o     he  origin  of  its  cutaneous  hranches.     Sec- 
nui    of    the    raJ/n/    ,n  rrr    in    the    upper    part    of 
Sher^e'r';?.''"'  ^""^'  "'  '"'^  "^  -nsatio'n'  (He'ad  and 
Paralysis    of     the    median     nerve. ^-Flexi.,n    of 
"•;"»'•'!..   phalanx   is   impossihle  in  everv  Vinuer 
-   I-  as,,  a   like  mmvment  of  th..   distaljoint   of 
;••      ndex    and    nnddi..    fing-rs.       Pa  rt  iar  fl.xinn 
'    Hie    distal    phalanges    ,,f    the    two    inn-r    ditrits 
;     po.ssd.le._    the     inner     part     of     th.    i]r^ny     u   , 
nndus     heing     supplied     hy     t^o     ulnar     nerve' 
I  W^xinn   of  the   pr,.xin_,a1   phalanx   with   extension 

n  11  theln  •'^"''♦'^VV'  ':•■'"  '^''■'^  '-  P.M-formed 
'  a  I  the  fingers  hv  the  mteross.-i.  The  thumh 
^    ''xtendpd    anr?    .•,,!,?■, ,>f.wJ      .,.,,i     „....  •,.         '. 


U    "''xed  ncr  opposed.     I^end 


ing  of  the  wrist  is  onl' 


-iM,;  „h,.„  ,ho  !„,„,, ;;  f.,;.-;,-,;,;  i;,,;,,',^;:;,"', 
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means  of   the   ilexor  viupi    uliiaris,    which   is   not 
paralysed.     I'roiiation    is   lost. 

Section  of  the  median  or  ulnar  nerves  at 
the  wrist  (Io(>s  not  ^ivr  lisr  to  the  rrsults  whicli 
••m;  uculd  v\])vvt  from  tii.'ir  ;inat<.niical  dis 
tril.iition.  Surh  Irsioris  liavr  hiwn  ncTit  ly  in 
vestigatcd  by  Hnad  and  Hhcrren.  After  section 
ft  th."  ulnar  nerv  m  the  forearm  taking  tlii'^ 
nerve  as  an  example  to  explain  their  observations 
on  nerves  generally -thryf.mnd  tliat  a  certain  form 
ot  sensibility,  which  they  nam.'  >/>irr/fir,  is  lost 
over  the  area  of  aiiatnTnical  distribution  (Fitr  (;f)) 


A 


B 


D 


Fig.  6^    -Results  of  section  of  the  ulnar  nerve  I  A,  Hi,  and 

ot  the  median  nerve  (C,  Dl.     (//"^/  ,/„,/  .s//ey>;>,.  < 

■'^f'l'/n"l.   Area  in  wliirii  ,,nly  rincrith.  M-ii~il.iluy  i-  1,,-t. 

Over  this  area  the  patimt  is  unable  to  distinguish 
light  touch  (t.'st<Hl  by  cotton-w.H,l)  and  d<'Krce. 
«>t  t.Miipcratuiv  Ix'tw.vii  2:1^  U)^  C  In  -i  sunj! 
area  of  the  fifth  digit  (>>,  Fig.  (;-,)  nrithcr  prick- 
nor  very  cnbl  or  very  h.4  things  can  be  f,.|t  •  in 
tus  area  besides  <  picritic  sensibilitv,  there  is  als,, 
osfc  anothei-.  form  which  they  name  pmtnnaf/ur 
i.ut  every  where_  over  the  ar.^a  .,f  the  ulnai'  n<.rv; 
deep  pressure  is  felt:  r/r,  j,  srnsU.il  if ,,  remains 
because  the  nerves  which  sub.serve  it  arise  in  the 
forearm    ana    reach    the    finge.s    l,y    the    tendons 

Inst.      Ihe  effect  nf  cutting  any   nerve  d<"pends  -u 
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ilu'  nature  of  the  fihivs  it  cntains:  a  riervo  mav 
'-n  ain  epieritic  fibres  for  a  small  area  and  proto- 
I'ltliie   to)'   a    nmch    widrr,    ..r   vicr   v«'r^a 

Paralysis  of  the  ulnar  nerve,  ('1„,„  fl.xi,,,, 
Mid  addueti.-n  ..f  the  hand  are  limited.  Com- 
I'Me  lirxion  of  thr  two  innrr  fingrrs  is  impc.ssihle. 
Ill"  litth.  hn^er  can  seare.dy  ho  moved  at  all. 
Ihe  action  of  the  int.-n.s.sri  and  two  inner  lum- 
Mica  es  IS  lost.  The  patient  is  unable  to  adduct 
I  lie  tnumi). 

In  testing  for  paralysis  of  musch-s  in  the  hand 

It    IS  e.xtremely   important   to  observe  closely   the 

naisc  es    which    flex     extend,    abduet,    and    adduet 

'  i"     Humb.     The  n  nar  border  of  the  metacarpal 

.1   the  thumb  can  be  approximated  to  the  radial 

-i-der    of    the    Correspondin.jr    bone    of    the    index 

tmger  by  only  two  muscles     the  adductor  pollicis 

M  d  hrst  .Inr.sal   u.t..ross...,us.     Th.s<.  aiv  paralv^'d 

-hen   the   ulnar   nerve   is  cut.     Th.ir  ac  ion    imv 

-      mulated  by  the  flexor   longus  pollicis,   brev  is 

"■    icis,  or  opponens  polhcis,  but  in  such  cases  it 

•y  I    be   observed    that   it   ,s   nut    th<>    ulnar   border 

'"*  the  fl..x..r  surface  of  the  thumb  which  is  mov  -d 

'•.wards  the  metacarpal  b<.ne  of  the  index  finger 

I  |>||»Ii.v^<;n    «|    ii„.    uptH'v    limb.-  Th?  epi- 
physes  ab<.ut   the   elbow  join    the   shafts   of   their 
.spective  bones  at  17  years  (except  the  tip  of  the 
internal    condyle,    which    joins   at    18).     The   epi- 
physes  at  ,the   shoulder   and    w.ist   extremities   of 
he  bones  join  at  20.     The  nutrient  canals  of  the 
Ine     b.,m>s  run  towards  the  elbow.     The  nutrient 
'   t.  r>    of   th<'   humerus  com.^s   from    thr   brachial 
I      n.ferior    profunda,  .those    of    the    radius    and 
una  tiom  the  anterior  interosseous 

Iho   nrrn    supplying   the   humerus    is   the   mus- 

!.M-uaneous      The    radius    and    ulna    are    sup- 

J  '.  d  b.v    the  anterior  intrrosseous  of  the  median. 

I        a       ..  taken  as  a  general   law  that  f/u^  nerve 
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THE      ABDOMEN 

TUV.  Ai;i)()MIXAL  PAKIKTKS 
Niii-f:i4-<>  :iii:ii4»iii.v.  T'l.-  d.'mT*-  of  pruiniiifiico 
"f  till'  ;ii'<I<iiii<n  \arirs  ^rratly.  Thr  prntiihtT^ 
atic<>  (if  the  Ix'lly  in  youu^  childr.'ii  is  niainlv 
(lur  to  the  _  i-rlativcly  larp'  siz<>  of  the  liver, 
whicli  oeeupies  a  eonsideral)l(>  part  of  the  cavity 
in  'ai-ly  life.  It  also  (jepcnds  upon  the  small 
size  of  the  p. 'his,  which  is  not  onlv  iinahle  to 
aceoinmodat*'  any  ahdoniinal  structure  (strictly 
so  called),  hut  can  scarcely  ))Vovidc  room  for 
th(>  )).'lvic  orfrans  themselves.  Thus  in  infancv 
the  hladder  and  a  £rr«>at  part  of  the  rectum 
are  virtually  ahdominal  viscera.  After  long- 
continued  distension,  as,  for  example,  after  pre^r- 
nancy,  ascites,  etc..  the  ahdomen  usually  remains 
unduly   prominent   and   pendulous. 

In  cases  of  frroat  emaciation  it  hecomes  much 
sunken,  and  its  anterior  wall  appears  to  have 
col!aps»>d.  This  chan,c«>  is  most  conspicuous  al)nut 
the  upprr  pai't  of  tlie  region.  Here  the  anterior 
parietes  inuucdiately  Ixdow  the  line  of  the  costal 
earriJages,  instead  f.f  i.eing  in  the  same  plane  with 
the  anterior   thoracic   wall,    mav   s(j   sink   in   as   t< 
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I-'  aliii...s(  at  iiKlit  aI^^^•s  with  ihaf  wall  cii  tlio 
•JUL-  haiui,  and  with  tlic  luwcr  part  of  tlif  ah- 
(loiiuual  iMilrN'S  .,11  thr  <.thrr.  in  such  case's  the 
.'ihdorninal  walls  just  hclow  the  thoracic  line  may 
■M'l";;ii-  to  he  aim., St  vertical  wlici,  the  patient  is 
m  the  recumbent  posture.  This  change  of  sur- 
lace  IS  oi  imjjortance  in  gastrostomy,  since  the 
sut.j.'cts  tor  that  operation  un;  usually  much 
-  inaciated,  and  the  incision  has  to  be  made  close 
below  the  costal  line. 

The   position   of   the   lin.'a   alba  above   the   um- 
. Ulcus    IS    indicated    by    a   slight    m.'dian    groove, 
I'Ut    no    such    indication    exists    below    the    navel 
Ihe    linca   seiniliuiajis    may    be    represented    by    a 
s  ightly  curved  line  drawn  from  about  the  tip  of 
the    ninth    costal    cartilage    to    the    pubic    si)ine. 
In    the   adult   it   would   be   placed   about  ;5   inches 
tn>ni  the   navel.     Above   the   umbilicus  the   line   is 
indicated  on  the  surface  by  a  shallow  depression. 
Ihe  outline  of  the  rectus  can  be  well  seen  when  the 
"luscle    is    in    action.     It    pivsents    three    '■  linea; 
iiansversa?,       one    usually    opposite    the    xiphoid 
cartilage    one  opp,,site  th.-  umbilicus,  and  a  third 
b.'tween    the    two.     The    two    upper   of   these    lines 
are    obvious    m    weli-(lev,.|,,p,.d   subj.'cts. 

Ihe    site    of    the     umbilicus    varies    with    the 
'■><'^iiy  ol  the  indi\idual  and  the  laxity  of  th<.  ab 
|l"nien.     It  IS  a  ways  below  the  centiv'<,f  tli<-  line 
-twe,-n  the  xiphoid  cartilage  and  the  pubes.     Jn 
"c"   adult  It  is  some   way  above  the  centre  of  the 
•-dy,    as   measured    from   heal   to   foot,    while   in 
Hie  fatus  at  birth  it  is  below  that  point.     It  corre- 
^P.uus  m  front  to  the  disc  between  th,;  third  an<l 
-urth  lumbar  vertebra-,  and  behind  to  the  tip  of 
10  thi,(i  lumbar  sjunous  proo.ss.     It  is  situated 
;'l)''Ut  ,  of  an  inch  above  a  line  drawn  between  the 
..igtiest  points  of  the  two  iliac  crests 

Ihe  anterior  superior  spine,   the   pubic  spine, 

a   d   I  oupart  s  ligament  are  all  conspicuous  and 
ininorranf  lnn/Ir.io».l..^       ^ru  .   _...  :  •__    •  . 

1  the  same  horizontal  line  as  the  upper  odso  of 
•he  great  trochanter.      It  is  very   distinct  ir;   thin 
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sul)jrcts.      Ill   the  ..l.csr   it   is  nntirrlv   l(,st  l)(>ncaih 
the   piihic   t.it.     J II   suiii   individuals,    howeviT,    it 
can   ht;  dct.-cted,   wh.-n   the   suhjec-t  is  a  nial*',   hv 
iu\n-j;in:itiu(r  tiie  sciotuin   s..  as  U,  ])ass  tlir  fing.'V 
beneath  the  sul)outane(ni.s  fat.     In   the   female  the 
position   (if  th(!   process  may   he   made  out  hy   ad- 
ducting    th.-    thigh    and    thus    making    i)rominent 
the  tendon  ot  origin  of  the  adductor  longus  mus- 
cle     Ihis    muscle    arises    from    the    hodv    of    the 
puhes  immediately  heh.w  the  spine,   and  hy  run- 
ning the  finger  along  the  muscle  the  bony  i)romi- 
nence   may    he    reached.     If   the   finger   he    placed 
upon  the  puhic  spine  it  may  he  said  that  a  hernia 
descending  to  the  inner  side  of  the  finger  will  h,. 
inguinal,    while  one   presenting  to   the   outer   ^ide 
will  be  femoral.      In  the  erect  position  of  tlw;  hodv 
the  anterior  superior  spine   is  a  little  below  the 
level   of   the   promontory   of   the   sacrum,    while   a 
pKint    taken    over    the    junction    of    sternum    and 
ens?torm    process     the    .^trrno-ensi/or/H     pouif—i^ 
opposite  the     ippt-r   part  of  the  tenth  dorsal   ver 
t^'l)ra.      J  his   ])omt   can    he    readilv    rccogiii/«.d    in 
eve.i    fat    subjects    by    the    depression    below    the 
sternal    insertions   of   the   seventh    pair   of   costal 
carti  a^?es    and,   as  will  he  seen   presently,   forms 
ji    valuable    landmark.      A    point    taken    midwax 
l)etween    the    umbilicus    and    st«Tno-^'nsiform     the 
nu(/-rpir/as(nr    pnntt—Vws    opposite    the    disc    be- 
tween  (he   fir:;t   and   second    lumbar   vrrtrbrjc   and 
IS    a    surface-marking    .,f    givat    clinical     utiliU 
(Addison). 

In  that  part  of  the  back  which  corresponds  to 
tne    abdominal    region    the    erector    .spinte    masses 
are   distinct,    and    in    any   but   fat   subjects   their 
outer   edg.'s   can    be    wt-ll    defined.     Between    these 
masses  IS  the  spinal  furrow,  which  ends  below  in 
■•m  angle  formed  by  the  two  great  gluteal  muscles. 
Immediately  behind  the  middle  of  the  crest  of  the 
ilium  13   Petit  s  triangle,  or  the  gap  between  the 
e.xternal     oblique    and     latissiinus    dor'^i    m-i-."!.-.     ' 
J  he  fourth  lumbar  spine  is  about  on  a  level  w'itH    j 
the  highest   part  of  the   iliac  crest.     In   counting 
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the  nhs  It  IS  uril  to  cumuriicv  fn.ni  al.ov»',  since 
tti''  last  nb  may  n.,t  project  beyond  the  outer 
-•Ige  ot  the  erector  sinnie,  and  njav  cons.qiieutly 
bo  overlooked. 

The  aorta  bifurcates  opposite  the  niiddh?  of  the 

-Hv    '-    th.'    f.mrth    lumbar    wrtebra   just    to    the 

I'tt  of   the   middj..   line   about  ,^  of  an    inch  below 

and   to  the   lett  .,f   the   umbilicus.     A    line   drawn 

""  \u^'J'\'!''  ^'■'""  ^*^''  P"'"t  of  bifurcation  to  the 
Miiddh;  of  Pouparfs  ligament  will  correspond  to 
the  course  of  the  common  and  external  iliac 
arteries  The  first  two  inches  of  this  line  would 
'•"ver  the  common  iliac,  the  remainder  the  ex- 
ternal. 

The  c(^liac  axis  comes  off  ojjposite  the  lower 
part  of  the  twelfth  dorsal  ertebra,  at  a  spot 
■'l"mt  I,  inches  above  the  tnid-<-picastric  ix.int. 
and  that  corresponds  behind  to  the  twelfth  dorsal 
-I'lne.  1  he  superior  mesenteric  and  suprarenal 
■I'trries  are  just  below  the  axis.  The  renal  vessels 
arise  about  A  an  inch  below  the  superior  mesen- 
i-ric,  opposite  the  mid-epigastric  point.  The  in- 
t'Tior  mesenteric  artery  (-mes  off  from  the  aorta 
about  1  inch  above  the  unj.ilicus.  The  d.-en  epi- 
u'as  nc  artery  follows  a  line  rlrawn  from  the 
middle  of  I'ouparts  ligament  to  the  umbilicus. 
Along  the  same  line  may  sometimes  be  seen  the 
sup.'rheial  epigastric  vein. 

The    abdominal    "rings'-    will    be    refrrred    to 
'iVAh'v   Heinia  (p.   ;?r)l). 

AXTKMIOll    AltnoMIXAL    P.ARIETES 

.  /t  ^l  d  ■'■'■'^'•''V'^'^''''.^^''^"-  't^«"K,readho;- 
u  .r  V'  ,'!"■'■ ''''u'  '"  ^'""  ""^''ilo  lino  than  clse- 
^^".10,  but  not  so  adherent  as  to  hinder  thr  spread 

.  'j^'  other.      In  cases  of  gi-eat  obesity  two  transverse 
:-.:.-<^,    .wrrr,    ari.,>.>    ii,,.    i„.ijy,    ^uv    crossing    the 
nbiliem.    an.I    the   other    passing   just    above    the 
Pi-hes.     In  the  former  of  the  two  creases  the  navel 
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is  usually  iiidd  ri  fidiii  sight.  In  casts  ot  ai)ky 
luscd  hip-joints  tranaversii  creases  are  often  noted 
running  acn.ss  thf  niiddh'  ..f  tlu*  helix.  Thf\  arc 
produced  by  the  freer  bending  of  tiie  spine  tliai 
IS  usually  iv()uiiTd  in  ankylosis,  some  of  the 
simpler  movements  of  the  hii)-jt)int  being  trari.s 
ferred  to  the  column  when  the  articulation  is 
rendered  useless. 

After  t!:c;  skin  has  been  stretched,  from  anv 
gross  distension  of  the  al)domen,  certain  silvery 
stieaks  appear  in  the  integument  ovcir  its  lower 
part.  They  are  due  to  an  atrophy  of  the  skin 
produced  by  the  stretching,  and  their  position 
serves  t()  indicate  the  parts  of  the  parietes  upon 
which  distending  forces  within  the  abdcnnen  act 
most  vigorously.  They  are  well  seen  after  preg 
nancy,  ascites,  ovarian  tumours,  etc. 

Beneath  the  skin  is  the  «»ii|>«>i'firisil  l:iM'i:i. 
which  ov<T  the  lower  half  of  the  abdomen  can  !)<• 
ivadily  divided  into  two  layers.  The  great  bulk  of 
the  subcutaneous  fat  of  this  region  is  lodg-d  in  the 
more  superficial  of  the  two  layers.  In  cases  of 
gi-eat  obesity  the  accumulation  "of  ''it  is  ])erhap^ 
nio/e  marked  beneath  the  skin  oi  lie  abdomen 
th;'n  it  is  elsewhere.  A  layer  of  fat  (;  inches  in 
de|jth  has  been  found  in  this  region  in  ens.  ^  of 
great  corpulence.  The  superficial  vessels  ami  nerves 
he  for  the  most  part  between  the  two  layers  of  the 
fascia,  so  that  in  (»b'>se  subjects  incisions  may  lie 
made  ovei'  the  abdomen  to  the  depth  of  an  'inch 
or  so_  Without  eneoiintei  inu  bloodvessels  of  an\ 
magnitude. 

The    deep    layer   of   the   superficial    fa.scia   con 
tains  el.istic  fibres,  anci  corresponds  to  the  triica 
abdommalis    or     •  abdominal    belt  "    of    animals 
It  is  attached  to  the  deejier  parts  along  the  n.iddle 
inr   as  lar   as   the   s\  nii)hysis.    and   to   the   fascia 
lata  just  beyond  Pouparfs  ligament.     In  the  in 
terval  between  the  symphysis  and  the  pubic  spine 
It   has  no   attachment.   Imt    passes   down    into  the 
scrotum  and  becomes  the  dartos  tissue.      E.xtrava 
sated    urine    that    has    r.  ached    the    scrotum    mav 
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iiiuiiiit  uj)  on  to  tlir  alKloiiiiMi  through  this  in- 
U'lval,  uiid  will  thru  I).'  limilccl  hv  tin;  dcepor 
l;iy.!r  of  the  fascia.  Jt  will  not  hc'ahlf  to  pa.s^ 
down  into  the  thigh  on  account  of  the  attachments 
ot  the  fascia,  nor,  f(,r  a  like  reason,  will  it  tend 
to  pass  over  the  middle  line.  In  the  same  way 
emphysematous  collections  following  injuries  to 
the  chest,  when  ben.-ath  the  deeper  laver  of  tlu- 
lascia,  receive  a  check  at  the  grt)in,  and  lipomata 
also  thai  grow  beneath  the  membrane  tend  to  be 
limited  by  the  middle  line  and  that  of  Touijarts 
ligament. 

i'hc  anterior  abdominal  pai'i-'tes  vai-y  in  thiek- 
n.-ss  m  different  subjects.  In  cases  of  great 
emaciation  the  outliiiLS  of  some  <jf  the  viscera  may 
I.e  readily  made  out  or  even  seen  through  the 
tunned  wall.  In  some  cases  of  chronic  intestinal 
obstruction  the  outlines  of  the  distended  intestine 
are  visible,  and  their  movements  can  be  watched- 
in  instances  of  obstruction  of  the  pylorus  the 
movements  of  the  dilated  and  hvpertrophied 
stoniach  can  often  be  seen.  The  relative  thickness 
"t  the  abdo  Mial  wall  m  various  subjects  depends 
rather  upon  the  amount  of  th..  subcutam'ous  fat 
iJian  upon  the  thickness  of  the  museh's.  This 
rjiuseular  boundary  aff<.rds  an  admirable  protec- 
tion to  the  viscera  within.  P,v  contracting  the 
abdominal  muscles  the  front  of  the  bellv  can  be 
inade  as  hard  as  a  board,  and  m  acute  peritonitis 
this  contraction  can  sometimes  be  seen  to  produce 
a    -emarkable  degree  of  rigiditv. 

.V  blow  upon  the  abdomen  when  the  musch-s 
are  firmly  contracted  will  pn.bablv  do  no  injury 
to  the  viscera  unless  the  violence  be  extreme  Th'e 
rigid  muscular  wall  acts  with  the  elhcacv  of  a 
<l''n.se  indiarubber  plate.  It  mav  be  bruised  or 
orn,  but  It  will  itself  receive  the  main  shock  of 
the   contusio- 

The  pn.l  hie  effect  on  the  contained  viscera 
"t  a  blow  ,.,,on  the  abdomen  will  depend  „n,,n 
many  factors;  but,  s..  far  as  the  walls  themselves 
are    concerned,    the    eff.'ct    gnativ    deprn-is    unon 
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whrtliiT  the  blow  was  ar.ticii)at(>d  or  not,  and 
U110I1  ihr  cxtt'iit  of  the  ])a(l(ling  of  fat  that  is  fur 
nishc'd  to  the  p  rictcs.  If  the  bhjw  be  anticipated 
the  niusch's  oi  the-  belly  will  be  instinctively 
contracted,  and  the  viscera  at  once  provided 
with  a  firm  but  clastic  shield.  Thus  the  abdo- 
minal muscles  have  l)een  found  bruised  and  torn 
while  the  viscera  werci  intact,  and,  on  the  other 
lianti,  in  cases  prol)ably  where  the  muscles  were 
iiu'rt  i;r  taken  unawares,  a  viscus  has  been  found 
to  be  damaged  without  there  being  any  con 
spicuous  lesion  in  the  belly  wall.  If  the  blow  br 
anticipated  also  thi'  imdy  will  probably  be  abruptly 
bent  and  the  viscera  bi;  as  it  were  retiu>ved  from 
dangei'. 

Along  the  liiii'a  alba  the  abdominal  wall  is 
thin,  dense,  and  free  frnni  visible  blood-vessels. 
Hetu'e  in  many  operations  ujxm  the  al)tlnminal 
cavity  th(>  incision  is  made  in  the  middle  line. 
Along  the  outei-  bnrdci'  of  the  rectus  musch'  (i.e. 
about  and  just  beyond  the  linea  semilunaris)  the 
pai'ietes  are  also  thin  and  lacking  in  vessels,  and 
conseciufut  1\'  that  situation  is  well  suited  f<u' 
an  incision.  Ivxcept  in  some  operations  on  Ihc 
kidney,  stomach,  or  gall  liladdei',  incisions  ai'e 
seldom  so  ))laced.  In  most  cases  it  '  a  question 
of  either  op(Mung  the  abdomen  in  the  middle  lir.'- 
or  in  one  of  tlu;  iliac  regions.  Al)out  1  inch 
below  the  navel  the  two  recti  muscles  are  almost  in 
cftntact,  and  here  the  linea  alba  can  scarcely  be 
said  to  e.\ist,  while  aboNc,  the  muscles  remain 
ai'ait,  the  linea.  alba  being  normally  'l  of  an  incii 
wide.  In  pregnancy,  obesity,  and  ascites  the  sujira- 
umbilical  part  may  become  2  or  more  inches  wide, 
but  the  narrow  infra-umbilieal  pai't  is  unaffect4>d  : 
when  this  part  (if  the  linea  alba  widens  the  con- 
dition is  known  as  fh rtiriraf ion  of  the  recti. 
\Vh(Mi  this  is  the  casir  i\\v  contiMiis  of  the  abdomen 
bulge  out  between  the  rt^ct  i  when  these  two  mu.scles 
are  thrown  it^.to  action,  ;is  when  a  patient  at- 
tinnpts  to  assume  the  sitting  from  a  supine 
posture     unaid<'d    by     the    arms.      Pellets    of    sub 
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pfi'itoniNil  fat  may  j^row  tliiMUgli  iiitiTsliirs  in 
till-  liiica  all)a  and  give  rise  to  what,  arc  calKnl 
tatty  hernia'." 

Tht;  fibrous  ring  of  thr  iiiiil»ili4-ii«»  is  derivpcl 
from  the  linea  all)a.  To  this  ring  tht;  atljaccnt 
-I  riicl  iircs  skin,  fascia.  an<l  pci-itoiK'HUi  afc  all 
c|(»scly  adherent.  The  adhesion  is  sueli,  and  the 
.imount  of  tissue  lictwecn  tlie  skin  and  ))ei-ituniniin 
IS  so  scanty,  that  in  operating  upon  an  uinl)ilical 
licrnia  it  is  scarcely  possihh'  to  a\«iid  opening  the 
^ac. 

The  unil)ilicus  represents  the  point  wliere  tlie 
lateral  al)dominal  walls  finally  close.  At  the 
--ixth  '.veek  the  (jpening  is  funnel-shaiied  and  con- 
tains th(^  yolk  sac  and  a  fold  of  the  howel  to  which 
It  is  attached.  This  condition  nia\  persist  and 
i-ive  rise  to  a  congenital  umt)ilical  lieiiiia.  In 
the  fci'tus  threii  vessels  enter  at  the  na\i'l,  and 
iiiimi'diately  sepai'ate  on  reaching  the  ahdoniinal 
(■a\ity,  the  vein  i)assing  tiirectly  ui)wai(ls  and  the 
arterigs  ohliquely  downwards.  Hunning  down 
tioni  the  uinhilicus  in  the  middle  line  is  also  the 
nMiiains  of  the  urachus.  In  the  firtus,  th"  spot 
wlii're  the  three  \esscls  jjart  coni|»aiiy  is  ahout  th-- 
iriitre  of  the  na\el,  and  it  thus  happens  that  in  a 
cungtMiital  uniliilicai  hernia  the  gut  as  it  escapes 
~ iparates  the  three  \essels,  which  IxM'ome  to  some 
•  xtent  spread  over  it.  The  congenital  hernia,  in- 
deed, works  its  way  in  among  the  structures  of 
!lie  cord  and  receives  its  main  coverings  fiom 
tlii-m.  These  liernia'  ai'c  fortunalely  rare,  for  in 
eertain  instances  they  ext(>nd  some  way  into  the 
eoi'd,  and  in  at  least  two  n^})orted  cases  the  gut 
was  (  ut  across  iiy  the  accoucheur  in  dividing  the 
'"I'd  at  hirth.*  As  the  alMlom-'U  increases  in 
height  the  contraction  of  the  two  ohliteratod 
arteries  and  of  the  urachus  drags  upon  the  cica- 
'I'i.x     and     pulls     it     hackwards     and     dow  nu  ;.i-ds. 


•    Til.'   con^ciiital    liciiiia    lllu^t    \<f   ilistiiiKMi-^lie^l    Imhii    tin'    iiifalitil.' 
iiiliiliriil  luMiiia  s'l  cniiiiniitily  nift  w  itii  aftt-r  M'|iaiMtiiiij  i.|   tlii'c.ipl.      Fur 
i!i   iii'er.lHit    t'f  '.hx'-r  eoii;;i-:i;:;;i    ;;:riii;r,   .«<■    pa|ii  r  hw  i'r.i     Ant'lhT  ill    rhi- 
l.tiiictt,  vol.  i..  18S1,  p.  3-.'3. 
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'I'liiis.  Ml  ttir  .iiliilt  uiiiliil  leal  mm,  as  \  irwcd  fnuh 
the  iiiiH  r  side,  tin;  Cdi'ds  icpiisciit iiij^  iidt  only  ihi 
(tblitciatcd  aitm'ifs  aiul  tht-  uraihus,  but  also  tln' 
\*'iii.  apprar  to  start  t'inrn  the  Inwcr  Ixirdcf  <<i 
the  cicatrix.  In  adult  hernia',  indeed,  the  gut 
escaj)es  alxive  huth  the  c/i  I  itnated  arteries  and 
the  vein.  The  upi)er  half  of  the  cicatrix  is  thin 
when  compared  to  the  lower  half,  and  is  sup 
ported  also  liy  less  firm  adhesions. 

in  some  cases  tlu'ie  is  found  ;'.t  the  navel  a 
fistula  that  discharges  urine.  This  is  due  to  a 
pat^'tit  urachus.  The  urinary  bladder  is  formed  by 
a  dilatation  of  the  stalk  of  tie-  allantois.  The  pait 
below  tills  dilatation  becomes  the  iirst  part  of 
the-  '.irethra,  that  above  becomes  the  urachus.  In 
one  instance  of  jjatcnt  urachus  the  abnormal  open 
irig  was  1  inch  in  diameter.  The  patient,  a  man 
aged  10,  had  a  stone,  wiiich  was  extracted  by 
I)assing  tin-  linger  into  the  bladder  through  the 
opening  at  the   umbilicus. 

Sometimes  a  listula  dischargiiig  fu'ces  is  met 
with  at  tlie  na\('l.  This  de])ends  upon  the  j)er- 
sistetice  of  the  vitello-intest inal  duct,  a  diu't  that 
ii\  one  time  connects  the  intestine  of  the  early 
feel  us  with  the  \.  Ik  sac,  and  which  geiiei'aliy  (lis 
api)ears  without  leaving  any  trace.  The  per- 
sistent duct,  when  it  occurs,  is  known  as  M)ihtl'.< 
il  I  n  1 1  iciil  mil,  a_n<I  springs  froi:-  (he  ileum  some 
two  oi-  more  feet  above  the  ileo-ciecal  orifice. 
This  fietal  relat  i'Uiship  also  ex])lains  the  j)resence 
of  a  lib:  ous  ord  which  is  sometimes  seen  con- 
necting Meckel's  diverticulum  with  tlie  umbilicus. 
This  fibrous  cord  may  cause  strangulation  of  the 
bdui'l  ( I'ig.  T!».  p.   :'.!>;;). 

The  position  of  the  transverse  intersections  of 
the  i'4'cfiiH  iiiiiv,4-l(>  should  be  borne  in  mind. 
They  adhei'e  to  the  anterior  layer  of  the  rectus 
sheath,  but  not  to  the  posterior,  ihry  are  able, 
thei-i'f(.re,  to  some  extent  to  limit  Mippurative 
collections    and    h;eniorrhages   !)etu'ath    the    sh(>nth 


seat   of  one    form    of   "  phantom    tumour, 
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■uIIUlur^    ixrc    iii()stl.\-    Tiict    with    in    tin-    li\  >ti'iical 
iiid     liypnchondriac.     and     when     assdciatrd     with 

■  'iiic   va^uf  alidoniiiial   symptonis  an*  apt   to  mis- 
ad.     Thp.v   ai-c    due   to   a    partial   coiit laction   <<( 

hp  miisclo,  usually  to  a  part  l)rtwc('n  t  >vo  intcr- 
I'ctioiis,  and  arc;  said  to  \)o  inori'  coinnion  in  the 
ipppr  pai-t  of  the  ri'ctus.  When  tho  fii)rcs  of  the 
iMiscli'  are  contracted  tho  "  tumour  '  is  ohvious, 
iiit  when  they  relax  it  disappeais.  The  phantom 
uinour,  however,  is  not  always  a  matter  of  little 
"loment.  It  may  he  associated  with  Kra\(>  disease 
vifhin  the  ahdomen,  and  he  due  to  reflex  muscular 
"utraction,   the  starting  point  of  such   reflex  act 

■  in-X  in  the  viscei-a.  These  localiz<'d  contractions 
"i.iy  provide  a  cluf>  to  the  seat  of  visceral  disease. 
rtnis   the  stomach   derives   its  chief  sensory   nei've 

ipply    from  _t!   ■    eiulith    dorsal    segment    of    the 

'>v(\;  \ho  section  of  the  rectus  Ix^tween   the  u]ipei' 

iiid  middle  inscriptions  is  also  supplied  from 
•his  S"gment  tjinuigh  the  eiixhth  dorsal  nei-\e; 
li'iiee  contracfion  of  this  section  may  he  asso- 
'  lated  with  disease  of  the  stoniacli.  The  i-ectus 
"•cei\es  nerves  from  fhr  lower  six  doi-sal  riei'ves; 
■lie    section    at   the    umliilicus    is    supplied    h\    the 

-nth. 

I  have,   for  example,  seen  a  conspicuous  phan- 

"in  tumour  in  the  upper  part  of  the  right  rectus 
i^sociated  with  cancer  of  tht^  stomach,  with  ulcer 

f  the  duodenum,   and  with   malignant  disease  of 

he   i>eritoneum. 

Other  vanishing  tumours  depend  upoi:  disten- 
■ion  of  the  intestines  f)y  flatus  .>r  fty  fa'cal 
■Matt(^r.  Tn  great  distension  of  the  ahdomen  the 
ihres  of  the  rectus  may  he  much  stretched,  since 
•iiey  h(>ar  jlie  lirunt  of  the  disfi'ndinir  f<.rce. 
The    direction     of    tlu'    fihres    also     r.  nders    tfiem 

inhle  to  he  torn  in  opisthotonos,  or  extreni.>  ai-eh- 
iiig  of  the  Itack,  or  t^  tanus.  Portions  of  the  muse],, 
liave  also  heen   iMipturetl  hy   miisculai'   \  iolemc    as 

I   vaultinir. 

Tl,.^    ■..< ■      ...  fii         r  1        •'_•         ' 

*  •"*    3««:»"!«5s     i5i«5'^;*i9'^    o;    ;  j  i  i"    ir»"»tir    ii  r>*i»  III!  1  n  a  i 

\all    are    separat- d    from    on<>    am^thi'r    hv    lavers 
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of  l()i)S(  cniiiii'ct i\ (•  tissui'.  Ill  tilt'  tissue  hetwecn 
the  internal  uhlique  and  trans\ rrsalis  are  found 
the  chief  nerves  aiul  artci'ies. 

I'!\<'r,\  w  licrr  thr  peiiti  iiicuni  is  liound  to  thr 
aixioniinal  wall  hy  «»iil»|»4>i-it4>ii4':il  4-4»ii!i<'(>liV4> 
ti««*«ii4'.  In  the  pelvis  this  tissue  is  lax  to  allow 
the  viscera  of  the  pelvis— the  bladder,  rectum, 
and  ut(>rus-  to  expand:  so,  too,  over  the  iliac 
fossif  and  on  the  anterior  abdominal  wall  for 
two  inches  above  Poupart's  ligament  and  the 
synii)li\sis  pubis;  l»ut  alio\e  this  level  and  on 
the  under  surfaet;  of  the  diaphragm  it  binds  the 
peritoneum  down  closelv.  The  looseness  of  this 
l;iyer  gr(>atly  favours  the  spread  of  abscess,  to 
tlie  pi'ogress  of  which  it  offei's  little  resistance. 
Such  an  ;;bscess  may  spread  from  the  viscera, 
especiailv  from  those  that  have  an  imperfect 
peritoneal  covtM'ing,  as,  for  example,  the  kidney, 
tiie  vertical  parts  of  the  cohjn,  et(!.  The  laxity 
of  this  tissue  has  been  of  servic(>  in  certain 
sui'gu'al  i)roc(>dui'es.  Thus  the  exiernal  and 
common  iliac  arteries  can  l)e  I'eached  l)y  an  in- 
cision maile  some  way  to  the  outer  side  of  the 
vessels  and  without  opening  the  peritoneum. 
That  membrane  having  been  exposed  in  the 
lateral  wound,  the  artery  is  reached  by  working 
a  way  witli  the  finger  through  the  subp(>ritonea! 
tissue,  and  by  actually  strijiping  the  serous  mem- 
brane fi'om  its  attachments.  Ligatui'e  of  the 
iliac  vessels  at  the_  i)r_esent  day  is  usually  effected 
thi'ouuh  a  direct  incision  which  opens  the  peri- 
toneal ca\ity.  The  method  just  detailed  belongs 
to  pre  ant  isept  ic  days.  The  laxity  of  the  sub- 
serous layer  also  favours  that,  stretching  of  the 
pei-itoneum  which  occurs  luider  certain  circum- 
stances. 

\V4»iiii«l«i   Of   |Ih>  :il»4l<»iii«'ii  may  give  troul>le 
in    their    treatment,    since,     when    inflicted,     they 
mav  open   up  sexei-al   la\eis  of  fascia  and  so  It^ad 
to  iiag^nim  of  pus  and   to  the  sjji-ead  of  suppura 
i 'j»ii     siioiiiii     an     abscess     iOJlow     the     lesion.      Tin 
constant   respiratory  movements  of  the  belly  walls 
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Ill  not  favour  that  rrst  which  is  so  rssential  to 
iho  healing  of  wounds.  In  penetrating  wounds 
•hi^  contraction  of  the  muscles  may  encourage  the 
i  Intrusion  of  the  \  iscri'a,  i's|)<'cially  wlim  the- 
incision  is  t  I'ansxcr.s^'  t('  the  diirctidn  of  the 
muscular  tilii'es.  In  icd'icing  small  jiortions  i.f 
iii'otrudcd  viscei'a  it  is  (juite  jxissiiile  to  push 
thi'ui  into  one  of  the  connective  tissue  spaces  be- 
lueen  the  muscles  or  into  the  subst-rous  lissue  in- 
-irad  of  into  the  peritoneal  cavity.  Ti  .ipplying 
sutures  to  wounds  involving  the  wh(  .«■  liiickness 
■  i  the  pariet(>s  it  is  necessary  that  the  threads 
-hould  include  the  peritom  um,  so  that  eaily 
'H'aling  of  that  mt'mbrane  may  l)e  i)i'ought  about. 
Without  sueli  i)recaution  a  gaj)  nia\  Ite  l<'ff 
in  the  surface  of  the  i)eritoii»'uni  which  W'.uld 
favour  the  formation  of  a  hernia  in  the  site  of 
I  hi'   old    wound. 

Bloo«l-\-«>«««t4>|*«.— The  only  arteries  of  any  nia^'- 
■iitude  in  the  abdominal  walls  are  the  two 
jiigastric  arteries,  some  branches  of  the  deep 
ircumflex  iliac,  the  last  two  intercostal  vessels, 
I  he  epigastric  branch  of  the  internal  mammary, 
md  the  abdominal  divisions  of  the  lumbar 
irteries.  The  superficial  vessels  are  of  small 
>i/,e,  although  Verneuil  reports  a  case  of  fatal 
!i!emorrh;ige  from  the  sui)erfu'ial  eiiigastric 
.  I'ssel. 

The     superficial     veins    on     the     front    of     thr 

ilxlomen    are    numerous,    and    ai-»^    very    distinct 

'.vhen    varicose.     A    lateral    vein,    extending    from 

h(    axilla  to  the  groin,   uniting  the  axillary  and 

'■moral  veins,  is  often  renderetl  in  this  way  very 

prominent.     The    surface    ai)dominal    vein.s    may 

'ike    no    {lart    as    alternative    blood    channels    in 

asi's    of    obstiiict  ion    of    the    inferior    vena    cava. 

'  linienl    experience   shows    that   these    veins    may 

"■    also    ent)rmously    vai  icose    in    instances    where 

he    inferior   cava    is    (piite    patent.     In    one    case 

inder   my  care   thei'e   was  extensive   varicosity   of 

ii"  surface  veins  from  the  pectoral   region   to  de 

rroin    that    involved   one    side    of   the    bodv    only. 
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It  has  liecii  shn.vn,  iiKirrovrr.  that  th(>  valves  of 
thi'si'  vcssils  aiT  s(i  arraiii,n'(l  that  thf  lilnod  in  the 
sui-faci"  veins  al)i>vc  tlio  navel  ^nes  to  the  axilla, 
while  that  in  the  veins  <if  the  suhiinibilical  region 
runs  to  the  frro'in.  Tn  the  neiffhbourhr)>)cl  of  the 
uinhilicus  these  Veins  are  connected  with  the 
pMital  xein  in  (he  li\-er  thi-nu^li  anastmnotie 
venous  channels  in  the  faleiforni  ligament  of  <^^hp 
liver   (Sappev). 

As  recrards  (he  surfacr;  l>  iii|»li:if  i4'««  of  the 
front  of  the  aliilouK'n,  it  may  Ite  said  in  poneral 
terms  that  (hose  alxive  the  umhilieus  go  to  the 
axillary  glands,  and  th(>s<,'  Itelnw  (n  the  gl,  d^ 
of  the  gr(dn. 

!\<'i-v<'»..  —  Tho  abdominal  wall  is  supplied  by 
the  lowest  six  dorsal  or  intercostal  nerves,  and 
1)V  the  first  lumbar  nerve.  These  nerves  run 
oblinuely  to  the  long  axis  of  the  abdomen  dowii- 
wai'ds  and  inwards  from  the  sides  to  the  middle 
line  and  bi'iice  are  damaged  more  extensivelv  in 
V(>r(ieal  (ban  in  ol)lique  incisicms.  Their  direc- 
tion is  represented  by  a  continuation  of  the  lines 
of  the  ribs  :  they  are  placed  parallel  to  one 
anoth(>r  and  at  fairly  equal  distances  apart.  It 
is  important  to  note  that  they  supply  not  only 
the  abdominal  integument,  but  also  the  muscles 
of  the  bell\-,  viz.  the  rectus,  the  two  oltlique 
muscles,  and  the  trnnsversalis.  The  segments  of 
the  spinal  cord  which  supjtly  the  skin  also 
iniierxate  the  uiub'rl \i nti-  muscles,  an  asso<i'itioii 
of  great  importance  (Fig.  TO).  If  a  cold  hand 
he  suddf-nly  placed  upon  the  bellv  the  muscles 
at  once  contract  and  the  abdomen  is  instinctiv(dy 
ri'ndei'(>d  ligid.  The  safety  of  the  viscera,  at 
least  so  far  as  protection  from  contusions  is  con- 
cerned, depends  upon  th(^  r(>adiness  with  which 
the  muscles  can  contract  at  the  first  indication 
of  dariger.  .\s  has  been  already  stated,  the 
viser>ra    have    a    vei-y    efTiciiMit    protection    against 

(be   (effects   of   blows    wlii'Ti    the    belK-    rn.uscles   are    i'! 

a   state   of   rigid   contraction.     The   sensitive   skin 
acts  the  part  of  a  sentinel,  and  the  intimate  asso 
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.itinri  of  tlip  siirfncr  nerves  with  tli,  rmiscular 
■ivrs   allows   tlir    waniiiifis   of   this   si'iiliiirl    to   he 

I  adily  given  and  immediately  acted  upon.  The 
imdity   of   the   niuseh's   in   certain    f.ainfiil   affec- 

:miis  of  the  skin  over  the  ahdonien    is  oft.'p   very 
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iii.  70.  Showing  approximately  the  areas  of  skin  supplied 
hy  spinal  nerves  on  the  anterior  surface  of  the  trunk. 

.'■  arva-  .-in;  nKiikrd  (.11  tli.- 1. it  si.li'  l.y  d.iti.il  liiu  -,  mul  tlic  iiunil.cr 
''I  tlic  sinuM  ncrv.'  t.v  wln.li  ,,'i<-h  i<  Mipi.li,.,!  j.  in<li<:.tr(l.  Tli.- 
nt-rv.-;  fir,;  ►ili,,\vn  on  tlic  n^^lit  -id,..  Tlu-  red  -.tii'pl.'<l  jir.a-  .-how 
tlif  r<'j.n(.n<  [..  wludi  i,.iin  is  ,(,iiiiiiunlv  n-i.Tivd  in  connexion 
\Mtli  M-<'i'r;il(ii-;fa<.— according' to  the  ol.-.Tvation^  of  Dr.  .lame, 
Marken/ie.  J  he  j.ain  radiates  towanK  tlie  iiiienel.w.  d  i.iirt  ot 
'  ach  ai'ea.  ' 


of 


nspicuous.     I     might    instance    the    ease 
ail  with  a  burn  over  the  belly.     While  the  burn 
protected     by     the     dressings     the     abdominal 

luscles   are    lax    and    the    narif^te?.   njove    with    fht> 
•^piratory    act.     The   moment   the    dressings   are 

moved,  the  surface  becoming  jjainful,  its  spinal 
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(••'iitii'    liccoiiK'S   f'xcilcd    aiul    tlir    iiiusclfs   at   otnL 
contract  and    ihf  l)flly   lnTnnirs   i  ip;ul. 

It   will    lir    iioticrd   that  six   of   thi-    altdoinin. 
nerves   supijly    intercostal    iiiusclfs,    and   are    thu.< 
intiniati'ly    associated   with   the   movements  of    rr 
s|)if     'on.      The   ahdoiiiinal   muscles  are  of  coxusf 
coiici    ned    in    the    same    nioxfinents.      These    assc 
i-iations   are    illustrated    when    cold   water   is  suti 
denly    dashed     upon     the    helly.       The    suhject    t  i 
such    experiment    at    tjnct;    experiences    a    violei  t 
r(\«piratory     movement    in     the     form    of    a     dei  p 
gasp.      Whin    tlie   alulominal    muscles    aii;    tirmi,\ 
lixed  till'  lower  rihs  are  also  rigid,  and  respiiation 
is    limited    to    the   higher    riljs   and   to    the   thora- 
proper. 

There  are  other  practical  points  about  the.'" 
nerves.  In  caries  of  the  spine,  and  in  certain 
injuries  to  the  column,  the  spinal  mTves  may 
suffer  iniiiry  as  they  issue  from  the'  veitehral 
canal.  This  injury  may  show  itself  by  ni'  dified 
sensation  in  the  }jarts  supplied  by  such  nerves. 
Thus  in  Pott  s  disease  the  patient  oiten  com- 
})lains  of  a  sense  oi  tightness  about  the  abdomei. 
as  if  a  cord  were  tied  around  it.  This  sense  < 
constriction  depends  upon  an  impaired  sensation 
in  the  parts  supplied  by  a  certain  pair  of  nerves; 
or,  if  the  sense  of  constriction  be  wider  spread, 
l)y  two  or  more  pairs  of  nerves.  In  other  cases 
a  sense  of  pain  may  take  the  place  of  that  of 
constriction.  It  would  hardly  be  believed  that 
si)inal  tlisease  has  been  mistaken  for  "  belly 
ache.  '  l^ut  many  such  cases  have  been  recorded. 
A  child  complains  of  pain  over  the  pit  of  the 
stomach  or  about  the  umbilicus,  and  this  featuie 
may  quite  absorb  for  a  while  the  surgeon's  atten- 
tion. The  al)domen  is  carefully  poulticed,  whi! 
the  only  mischief  is  in  the  vertebral  column. 
Other  symptoms,  however,  develoji,  and  i*^  b' 
comes   evident  that  the   pain   is   due   to   pr-:  ^ur> 

•.tj--::       ■---■        •''•  -  ■•  ■  ~       ■;•-:;•  (-•iji  i::j^       i.1;.^      ::^r>i::       w.  l  .        "..:;■ 

epigastric    or    umbilical    regions,    and    that    th  it 
pressure  is  a  circumstance  in  the  course  of  spii,  i! 


.Vh:v, 


\\l 


m;i{Vi;>  nr    \i?ih)Mi\ai.   wall 


m: 


•itH  L 


•Mf    disease.     A    i-.i^>'   rsmw    uik^    r    iii\     iiotirr    in 

.(•h   a   iiiaii  cc>iri|)lairit(|   ..f   uitrnsc   and   alndiiig 

,i,uri     (ixcr     llu;    stomurJi.        'i'lir     pain     uas    iiiadi- 

worse   hy    food,    and   as   all    iiiran^   uxmI    failrd    to 

iflieve    It,    the    abdnincn    ua.-    dpciM  d    \>\     an    t-x- 

I'lwi'atoi  \     incision.      Xotliini;-    alun  rnial    was    'lis 

'Mi'ed.      .\    little    later    it    ht'i'anif    .-v  idrnt     ttiat 

III'  paiii  w.is  diir  to  a  nialitrnani   tumour  situated 

111   the  hodies  of   the   dor>al    \rrt(  l»ra'.      Thci-c   liad 

'  ver,    I  'fore   the   operation,    \h']\    an\    .suspicion 

-pinal    di  ease.     The   site    of    iii.     painful    part 

'I'I'cnds,     of    coursi',     upon     the     position     of     the 

-|iinal  aiimem,  and  thus  the  cutaneous  s-  tni)tonis 

i:ia\    sci'vc    to    hicali/.r   th<'   caries    in    the    \.  rtehne. 

Thus  tue  skin   over   the    '  pit  of   the  stomach  "    is 

supplied  hy  the  sixth  and  seventh   dorsal   nerves, 

Mid  the   tenth   nerve  is  nearly   in   a   line   with  the 

uubilieus.     The    position    of    the    ;  reas    supplied 

'>y   each   spinal   nerve   on    the 

i  ic.    70.      The   umhilieus   may 

"wer    bolder    of    tlie    area    of 

ii«    to    the    indivitlual.      A    -- 

It    and   yet   scarcely   a   trace 

osult    o\yin^    to    the    oveiTai 

•iistributions. 

Not  only  nia.\   a  lesion  at  the  origin  of  a  spinal 

■ 'rve  give  rise  to  a  pain      -ferred  l)y  the  })atient 

li  the  abdomen,  but,  as  may  b.    readilv  understood 

-oni  the    fact    thai    the   nerve>    of    tlie   al)dominai 

ill    also    supply    the    lower    half   of    the    thorax, 

horacic   lesions   may   also   give    rise   to   s\mptoms 

hich  are  referied  to  the  abdonitui.     Pain  (  r  tender 

■'•as   in  the  u{)per  part  of  the  a'ndoinen   may   be 

•tually  due  to  a  jdeurisy   in   the   lower   part  of 

le  thora.x. 

-Although    the    course    of    the    spinal    nt'r\es    in 

Ml'    body   wall    is   ol)lique— following    the    axes   of 

le  ri'is— yet  in  their  final  di-^i  ribution  they  su[)ply 

■;nes  of  skin  which  appr   ximately  {)ass  horizont- 


trunk  is  shoun  m 
li"  at   the   upi)er  or 

tiie  tenth,  accord- 
pinal    I'oot    ma\-    b-' 

of  anaesthesia  ma\ 
ping    of      he    n<'r\e 


louiiu      iMe     i)0(i\' 


i  nis    IS    ((ue    to    the   tact 


lat    the   posterior   primary   divisions  and   lateral 
itaneous  branches,   b<'fore  they   reach  their  are.-m 
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of  ski. I,  (^^s,■,■||(i  t(i  llir  ,-,aii)i  ir\i  1  as  tlic  aiitrii  i 
c-utaiir.Mir,  riciMs  till'  fniiiiiial  hranchcs  of  th. 
;iiitrii,,r  divisions,  ludmi,  th,-  lateral  cutiiiiceu- 
nrivi's  (if  the  lower  .vgincnts,  as  the  hnvcr  liiiil- 
IS  apjirdacli.'d,  artualiy  descvrid  furthrr  than  tlir 
aiit^'iiur  cutancuus  iifrvos  (Fi^.  7U).  The  luo  i 
/.('iital  ai  laiiKi'ineiit  of  the  skin  arras  is  dcUKjii- 
stralvd  |,\  ill,,  dist  rihutioji  of  the  cutaneuu- 
Irsioiis  in  /i>r/i,s  :os/(  r  u  iliscasc  which  is  unw 
ascnhrd    t(,    a    Irsion    uf    tlir    ^Miijr|i;t   ,,f    the    po^- 

tl'liiil'     I'oluS. 

The    nerv.  s   of    the    hody    wall    have   still    more 
ini|)orlant    a.>soriat  i.ms.      The   coid   se^Miients    with 
wnieh   tliev    are  conneet^'d  are  a!s<i   in   eoninmniea 
tion  with  the  viscera  of  the  abdomen  and  thorax 
through   th.;   swupaflK'tie  system.     Hence   diseased 
conditions   in   the  abdomir  al   viscera  give  rise  to 
disturbances  in  the  corresponding  cord  segments, 
and   fli<-  itrain.   beint;  accustomed  to   localize  paii'i 
only  along  the  s],i'ial  nerves,  makes  a  mistake  anc' 
refers  the  pain  along  tlie  spinal  nerve  of  the  seg- 
ment disturbed.      Not  only  is  })ain   ref(>rred.    but 
the  skin  supplied  from  the  disturbed  spinal  seg- 
ments   I.ecomes   tender,    and    througii   a    study   vi 
these   areas  (.f  tenderness   Head   has  Wen   able   to 
loealiZ(;    the    visce-ral    centres    in    the    s|)inal    cord, 
thus  affording  the  surgeon  a  means  for  increased 
accuracy    of    diagnosis.       The    abdominal    viscera 
are    sui)plied    from    the   sixth    dorsal    to   the   first 
lumbar^  sjiinal    segments,    the    nerves    passing    to 
their    destimitions    through    the    rami    communi- 
cantes,       splanchnic      nerves      and      cvmpathetic 
plexuses  of  the  abdomen.     No   visceral"  nerves  es- 
cape   by    the    second,     third,    or    fourth    lumbar 
nerve    roots,    hence    the.se    are    never    the    seats    (f 
visceral    referred    pains.     The    pelvic    viscera'  are 
supplied   from    the   fifth    lumbar   to   the   third  or 
sonietimes  fourth  sacral   nor»e   through  the  nor\  i 
erigentes. 

If-        la         lt>iT-,..i.f.,   »^+         J   .  .         m.  .^.^, 1      --  t  .1  .  .« 

•■       ■■     '•::;••■:•-:;::•..      .  •.  •      :  fl.UiiiUlT,      lOi),      mat     liiei' 

nre    three    systems   of    nerves    in    the    bellv    wall 
(I)   the  nerves  to  the  skin;   (2)   the  nerves  to  tin 


Ch. 


W  I 


m;kvi:s  .u-    nhdovlxai,   wall 


i}:i 


i>rl,.s  Onutor  and  -iiscry);  (?,)  thr  riprvrs  to  tlic 

■   II  ii'tal  ix'ritoriruin.     Any  dii,'  or  all  of  \hrsv  three 

ts   may    he    th.'   scar   of    r.'f.'i  red    pain,    the   most 

■ninion    h.'ing    the    muscular    riorvrs.       Thr    pain 

;<itr(l   by    prrssun^   on    the   inusclrs   or   hy   inovc- 

nis    IS    usually,    hut    rironr.,uslv.    rryard-'d    as 

-  -aatrd    in    thr    (Iis.'a=;.Ml    vi-rus.     Th(>    tonus   and 

nditK.n    .)f   til.-   muscli-s  of   thr   ahdominal    i)ari- 

•••-    aiv    intlurric.'d    hy    the    condition    of    the    \  is- 

.1    thiouuh    tlic    intcrronn.xion    ,,f    thrir    n.rve 

-t.'nis   HI    the  spinal   cord 

The    f(.ll(.\ving    are    the    segments    with    \slii.)i 
'1)    viscus   IS  connect. ■(!    (Head):     Stomach     f,     7 
^    '•   '*•.:   intestine.   9.    10.    H,    12   j).  ;   rectum.   -J,   :>,' 
1  >.  :  liver  and  gall  hladder.  7,  S.  9.   ]0  IX  ;  kidnev 
nd  ureter,  10,  II,  12  D.,  1  L.  ;  prostate,  10,  11  I) 
I...  1,  2,  a  S.  :  epididymis,  li,   12  I).,  1   L.  ;  testis 
iMd  ovary,  10  1).  ;  appendayi^s  of  uterus,   11     i-i  |) 
:  h.  :  uterus.  10,  i],  12  1).,  i  L.,  :5,  l  S.  "       ' 

This   nerve   relationship   is   illustrated    in    dis- 
t  e    in    many    ways.     Thus,    in    acute    peritoniti.s 
iid    in    laceration   of   certain   of   the   viscera   the 
ndominal  muscles  become   rigidlv  contracted,   so 
1     to   insure   as   cf)mpleto    rest   as    possible   to 'the 
Murcd    parts.      In    acute    peritonitis,    again,    the 
ily     IS     very     hard,     and     th<-     respirations     are 
ii'ly    thorac'c:    and    so    entirely    do    the    cuta- 
"us    portions    of    these    nerves    entor    -nto    the 
•nation,    that   the    patient    is    fn^quentlv    unable 
to N'rate  ev«'n   tlie    most    trifling   pressure   upon 
-   al)domen. 

<  on;;oiiiial  <l«>loiniiti«<s  ol  tli«>  :ihdoiiioii.- 

'     ^he  f^ii"  ^f  the  second   month  of  dev.dopment 

't  of  the  intestine  projects  through  the  widely 

n    umbilicus  within   the  cord   when    it  is  onlv 

"red  by  the  transparent  coverinc:  membrane  of 

It  structure.     In  the  third  month  the  intestines 

•'vat  within  the  abdomen,  the  cavitv  within  the 

d     becoming     oliliterated     and     the     iimh?]?.-,^;, 

-^erj.     The  process  of  retraction  of  the  intestine 

v  fail  or  even  an  opposite  process  mav  occur— 

icr    contents    neing    added    to    those   "normallj- 
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found  within  thi'  cord.  Thii.s  result  the  various 
forms  of  contrfMiital  oxoniphalos,  which  may  var.\ 
in  si'M'rity  from  a  small  hernia  to  a  protrusion 
of  the  whole  (if  tile  uioi'e  mo\al)le  \  isccra.  One  <'f 
tho  most  r<'mark-il)le  def(ii'mitit>s  is  that  known  as 
I  >  f/ort  rs/ii/i  nf  flu  hldilih  r  (ecto))ia  \  t'sicae).  Here, 
liot  only  i  a  part  of  the  Ix-Uy  wall  appai'entl.v 
ahsent.    liKl     also    a     pa?t     of    the    ^<'nitvi-urinary 
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I  ijj.  71.      (Condition  of  parts  in  extroversion  of  the  bladd 


er. 


apparatus.  In  complete  cases  there  is  a  dcfet  t 
ui  llie  alidominal  wall  from  the  umbilicus  tn 
thi'  urethra.  Theri  is  a  widelv  oprn  or  dofecti\.' 
s\inpli\sis  i)uhis.  and  the  r.nter:  )r  wall  of  the 
hiachler.  the  pniu'ipal  part  of  the  penis,  and 
the  whole  of  the  I'oof  <.f  ;  i..  urethra  are  ahs^'ut 
(Imk  71)  The  interior  of  the  l)ladder  and  urethra 
are  laid  open  and  f(,rm  part  of  the  anterior 
al.donimal   wall.     The   uapr..t4'cted  or  vesical  area 
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i\  tht'  testis  111 
a  passage  right 
and  is  occupied 
Jiot  a    frc<'   canal 


tf.'is  weak  rosistanctj  tu  the  descent  uf  tho 
iscora,  and  bulges  outwards  when  tho  patient 
lands  up.  Tho  scrotum,  also,  as  might  bo  ox- 
-iied  from  a  reference  to  the  develoi)ment  of 
iiat    part,    is   bifitl. 

I  IKK  MA 

I.  liiK:iiiii:il  iMTiiisi.  In  dii.s  f,,iiii  of  nip 
;ui<'  til*'  herniatetl  bowel  occupies  the  inguinal 
lanal  lor  i  lie  wiiole  or  ))art  of  its  entire  length. 
This  canal  runs  obliqiu-ly  from  the  int(>rnal  to 
ilh'  e.\tei-nal  abdominal  ring,  aiul  is  about  1.'. 
nichi's  in  length,  it  repres.'Uts  tlie  track  followed 
its  dosc«'nt.  Jt  is,  in  a  .sen--, 
through  the  abdominal  wall. 
by  the  si)ej-matic  cord.  It  is 
howe\<'r,  in  ihe  sam<'  sense  ;is 
nne  would  speak  of  an  op  n  tube,  but  is  rather  a 
potential  one,  a  tract  of  tissue  so  arranged  as  to 
prmit  of  a  body  being  thrust  ahmg  it.  It  is  a 
lireach  in  the  abdomitial  wall,  not  a  doorway; 
I  breach  that  is  forcibly  opened  up  and  widened 
in  the  acquired  forms  of  hernia.  When  a  hernia 
'ccupies  the  inguinal  canal  it  is  covered  in 
front  by  th(>  i/itrguments,  the  external  oblique 
aponeurosis,  and  the  lower  fibres  of  the  inter- 
nal ofilique  and  t.-aiKs  versa  lis  muscles.  It  rests 
nehmd  upon  the  transv<"rsalis  fascia,  the  con- 
joined tendon,  and  the  triangular  fascia  ;  over 
!!  arch  the  transvers(>  and  internal  oblique 
"luscles,  while  below  it  is  the  angle  formed  by 
tie  union  of  Ponpart's  ligament  with  the  trans- 
'  I'salis  fascia.  The  herniated  bowel  is  con 
•iined  within  a  'sac,'  which  is  always  formed 
peritoneum.        In    conger ital    hernia    the    sac 

as    an    abnormally    patent 
,  In    acquired    hfriii.T    the 

ac  consists  of  that  part  of  the  parietal  peri- 
-neum  which  the  gut  pushes  before  it  in  its 
lescent. 

The    external    abdomin;il    ring.    '.    an    inch    ex- 
'•rnal    to   and   above   the   pubic   spine,    is    readily 


t 

xis^s   already    formed 
processus   viginalis. 
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f'^It  liy  irivaginatinp  the  scrntum  with  the  point 
ot  the  fir.Rer,  and  then  passing:  the  digit  up  in 
front  of  the  cord.  If  the  nail  be  kept  against  the 
cord  the  pulp  of  tlie  finger  can  readily  recogniz*' 
the  triangular  slit-like  oijcning.  T'nder  ordinary 
circumstances  in  adults  it  will  just  admit  the 
tip    of    the    little    finger.*     The    internal    ring    is 
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Fiji.  72.      Surface    markings   f;;r   the    in^Juinal    and    femoral 

canaK. 

A.s  s,.    Aiili'r'inr  ~uiici-iii[- ^),lnc  ui  iliimi. 

Situated    about    \    an    inch    above    Poupart's    liga 
ment,   midway  between   the  symphysis  pubis  and 
anterior     superior      iliac     -pine.   ^  Tnis     is     the 
femoral   point:    it    lies   directly   over    the    femoral 

•  lu  wisrs  wf  coti^iiMiital  (T  iti'i|ini.'.l  hI.scii' .  of  W.r  ponl  tlio  cxtcniiil 
riiiK  iii.iy  1k!  iiliniist  iiMit.'r.itfil.  I'anl.'t  .nnitrs  innii  Miilgai!.'iii'  tlif  oast-  .i 
.111  did  iiiari  wli..so  tvsliel.'  1,  d  Im.mi  n  iiiovcl  m  infiiricv,  anfl  in  uIimh,  iJi- 
-  xti'iiial  riii^  >v:i.s  su  small  as  U<  ha  scaicoly  icrii;,'iiizablt. 
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r.itery   as   that   vessel   escapes   from   the   abdomen 
!"n«ath  Puupart  <  ligament  (Fig.   12). 

There  arc  two  principal  forms  of  inguinal  hernia 
■.vliich   can    !)<■   Iwst   un(l<M'stood   bv   a.   vi.'w   of   tho 
intrrior  ahdoiinnal  jK'.rietos  from  ^vitllin  (Fig.  7:5) 
Irom    such    an    aspect   it   will    i)e    seen    that    the 
pi'ritoneum  is  marked  by  throe  linear  ridges  that 
'ini,   j'limhly  speaking    from  the  umliilinis  t(.  tlir 


CeiiT.  Hypogast.  Art, 


DFFP    EPIOATiT. 

Art. 

Ext     FriccA 
Ext     I'.iac    Aht. 
Mid.   Fossa 

y^'^; Fr  MORAL     FOSSA 

iNT    Fossa 
Ogtljhaiur    FoSiA 


14-  7.V— The  sites  of  herniii  as  seen  on 
Kineal)  aspect   of  (lie  abdominal  wall. 


the  inner  (peri- 

(.//^^  Mn/.rL) 


I  ii\l( 


hnm. 


.  .  One    of    (Iiosc    ridgt's    follows    tlu^ 

iiddle  hne  from  the  navel  to  the  symphysis  and 

pr.sents  the  urachus ;  a  second,  that  may  bo 
MJicated    by    a    line    drawn     from    the    femcnal 

'int  to  the  navel,  represents  the  deep  epigastric 
'tery  ;  while  bitwcni  th.'se  two,  and  much 
■are-  to  the  ei)igastric  ncsscI  Ih.iii  to  the  middle 
lie.  IS  the  line  formed  by  the  obliterated  hypo- 
"•tiic  nAvy\  (Fig.  7:;).     J5y  nieai's  of  these  ridges 
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thr.  |).'iitniu'iim  is  made  to  in'csciit  ilu^.'c  fossae,  ai, 
external  to  the  outrr  side  of  the  e{)  gastric  artery, 
an    inli'viial    Ijclwf  ii    the    uraelius   and    the   hyiio 
gastrie   artery,    and    a    niiddh-    hetween    the   traek 
of    the    hitli'i-    vessel    and    the    epiga^U•ie    triuiK. 
The  internal  ring  (so  called)  is  just  to  the  outer 
side    of    the    epigastric    artery,    and    th^-    site    of 
tile  summit  of  the  inguinal  canal  is  indicated  by 
a   depressiun   in  the  peritomuni  ( I' ig.    "■'>).     \\  her 
a   hernia   follows   the   inguinal   canal     '.roughout 
its   <'ntii'e    hngtli,    it    is    called    (ihli<inr,    indiri    '. 
or     (dftnifi/:     '"oblique"     or     "indirect"     frcjii 
its    taking    th*'    olilique    directio).     of    the    canal, 
"«'xt<'rnal"    fnmi    the    positio;     nf    it      uc  k    with 
ri'fereiice   to  tlu'  <'pigastric  vt'^^d.     Th*    co^-ring- 
of  such   a  hernia   would  be  the  same  as  those  ( 
fhr    (M)i'd,     viz.     the    skin,    the    surtrrficial,     intei 
cdlumnni-,  cremasteric  and  infund     uliforn    layers 
(if    fascia,    the    subserous    tissue,    .ind    the    peri- 
toneum.    When   the   hernia   escapes   to    the    inner 
side   of   the    deep   epigastric   artery,    through   the 
space  known  as  Kesselbach's  triangle,  it  is  called 
a  dirrct  or  intcninl  hernia,  for  n  isons  that  will 
l)e   obvious.     There   may   be   two   forms   of    dirrct 
hernia.     In  one  form  the  gut  escapes  through  th^ 
middle     fossa     above     described,     in     the     othc 
through  the   inner  fossa  l)etween   the  hypogastric 
artery  and   the  outer   edge  of  the   rectus  muscle. 
The  middle  fossa  is  nearly  opposite  to  the  sum- 
mit   of    the    external    ring.       A    hernia    escaping 
through  that  foss;.  would  enter  the  inguinal  cannl 
sonie  litth^  way  below  the  point  of  entrance  of  un 
(ibliqur  lurnia,  and  would  ha\e  the  same  coverings 
a'^  that   iifi'iiia,  with  the  exci'])tio!i  of  the  infund 
huliform   fascia.     Tin    first  covering,    indeed,  that 
it  would  receive  from  the  canal  structures  would 
be  the  cremasteric   fascia.       The   inner   fossa  cor- 
responds,   so    far    as    the    inguinal    canal    is   oon- 
cerned,    with   (hi>  e\fein;i1    ling.     A  hernia  escap- 
ing  thi-ough   this   fossa    would   be   resisted   by   the 
conjoined     tendon     and     (he     triangular     fasci;i. 
These    structures    arc    eithi>r    stretched    over    the 
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hernia  so  us  to  furm  one  of  its  coverings,  or  the 
c'lnjoined  tendon  is  perforated  by  the  hernia,  or 
i,i.stl.v_  the  gut  deviates  a  little  "in  an  outward 
lirection  so  as  to  avi  id  the  tendon  and  api)ear  at 
.3  outer  side  (Velpea'O.  In  any  case  the  hernia 
is  forced  ahiKtst  dirrc  y  into  the  external  nhdo- 
iiiiiial  ring.  The  loveiings  of  such  hernias  are 
•he  skin  and  superficial  fascia,  the  intercolumnar 
ta'^cu,    tl.;,'  triangular  fascia  and  conjoined  tendon 

ith  the  exceptions  above  meiit iont'd),  the  trans- 
-rsalis  fascia.  subscr<uis  tissue,  and  peritoneum. 

Direct     i-rrsix     indirect     inguinal     hernia.  -The 
indii.'ct    lu'rnia.     as    just    iiint^d,     may     \u>    con- 
i:nital,    the    direct    is    never   congenital.     In    the 
!•■  iigenital   oblique  hernia  the  ouMine  of   the   in 
Mil  rial    canal    and    the    "-elations    of    the    various 
'arts  n.ncirned  are  but  little  disturbed,  and  the 
litferences  between  this  form  of  rujjture  and  the 
•  lirect    variety     aro    conspicuous.     The     acquired 
liliquo  h«'ttiia    howcvn-,   (Imcs  not   i)resent  such  a 
"iitrast  to  the  dii.-ct    form  as  might  be  c.xpcctefi 
111   till'  first-named  rupture,    from  constant  drag- 
ging   upon    the    parts,    the    internal    ring   l)ecomes 
More  or  less  approximated  to  the  external  ring, 
ind  the  length  of  the  canal,   and  consequently  the 
^Miqnity   of   the   hornia,   is   "oiisid.'rabh-    reduced 
I  h  IS  the  axes  of  the  two  forms  of  rupture  do  not 
nnsont  such  differences  as  to  mate  their  nature  at 
neoobviouj.     The  direct  hernia,  however,  on  re- 
duction,   will    pass   directly   back   into   the   belly 
uhile  the  indirect  will,  even  in  old  ca.ses,  take\'i 
it^ht  but  appreciable  direction  outwards.     After 
hr  reduction  of  the  dir^'ct  hernia,  the  edge  ot  the 
■etus  muscle  may  be  readily  felt  to  the  inner  sid-^ 
r  the  aperture,  thn  protrusion  being,   ird-ed,   at 
he  semilunar  liin       The  direct  hernia  is  usually 
mall  and  globular,  whih   the  oblique  rupture  mav 
Mam  larur  si/e,  and  fends  to  assume  a  i)\riforni 

I  orms  of  oblique  hernia  depending:  upon  con- 
genital detects  in  the  "vaginal  process.'  7'//, 
/'■•fccit   nj   the   irsfi,:     It  is  well   kiiMwu   that  the 
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testis  ill  tilt;  fd'tus  (l*^s('onds  from  the  rogion  oi 
the  kithicy  into  the  scrotum  by  ;i  way  through  the 
nhdominal  wall  that  is  aft^-rwards  known  as  thf 
inguinal  can  il   (.<fr  p.   .'l.')!). 

Its  doscent  is  ])ro(t'(|.'d  hy  tht^  jjassage  into 
the  sci'otum  of  a  pi'occss  of  tho  peritoneum,  the 
vaginal  process.  The  tt^sticle  usually  enters  the 
internal    ring   alMUit   tli<'    -e\<'nth    month   of   ftx'tal 
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I'ig.  74.  The  relationship  of  the  processus  vaginalis, 
^uhernaculuin,  and  plica  vascularis  to  the  testicle  ot 
the   human   fiL'ti.s. 

lifo,  and  hy  the  eighth  month  is  in  the  scrotum. 
The  jiroeess  of  descent,  which  was  investiga^oti 
an('  made  clear  hy  John  Hunter  som«^  150  years 
ago.  is  oft^^n  misunderstood.  The  guhernaculum 
(  l''ig.  74)  is  a  solid,  hullet-like  ])lug  of  growina 
tissu*^  whie':,  hy  a  puiv  pr;u'ess  of  g''o\vth,  burrows 
its  wa\  through  the  abdominal  wall  into  tli<' 
scrotum  e;i''\iiig  with  't  a  jrvi  i<m'ss  of  i)t>ri(oneuiii 
— the    processus    vaginitis     with    the    testicle    and 
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inti! 
I,  thr 
s  the 
foetal 


■  l)ididyiiii.s     onclusrd     within     thf     prucrss.      Tlie 
lower    or    growing   «nd    f»f    the    kuIk'i  naciiluni    is 

■  •nnipos<-d  t)f  rapidly  proli/.Tutuig  cvlk;  its  upprr 
part,    which   is  attaclied   to  the  globus  niini.r   and 

u.  seiit^uy  of  the  t(3sticle,  is  conipos<>d  of  non- 
-^triated  muscular  tissue.  It  can  he  understood 
ihattiie  growing  end  of  the  gulM-rnaculuni  may 
•  H-  diverted  from  its  course  and  carry  tlie-  testicle 
Inwards  the  root  of  the  penis,  or  outwards  in 
the  groin,  or  backwards  into  the  perineum.  It 
was  Hunter's  opinion,  and  the  evidence  now 
accumuhited  gcxs  to  support  him,  that  the  pru- 
(vss  of  dosce'nt  is  regulated  by  the  full  develop- 
ment of  the  testich'-  probablv  bv  an  internal 
xcretion.  Hence,  if  the  testicle  is  "imperfect,  the 
process  of  descent  is  arrested,  the  t^'sticle  b«>ing 
!'ft  in  the  abdomm  or  stranded  in  the  inguinal 
canal. 

The  vaginal  process  is  often  fcuiid  open  at 
I'lrth ;  one  may  infer  from  the  o})servations  of 
/-uckerkandl  and  of  Sachs  that,  even  in  children 
three  or  four  months  old,  the  communication  re- 
mains open  m  -AO  to  40  per  cent,  of  jases.  The 
part  of  the  //rorcssns  vafiindlis  which  sun  ninds 
the  testicle  becomes  the  tunirn  rnrfituil is,  while  the 

ungated  tubular  part  betwem  \i  and  the  internal 
.ilidominal  ring  is  known  as  the  prorri^sus  finnni- 
/nns.  Ihe  manner  in  which  the  processus  vaginalis 
!s  cut  off  IS  as  follows.  It  becomes  ol)literated 
HI  two  places,  at  the  internal  ring  and  at  a  spot 

ust  above  the  epididymis,  the  obliteration  usually 
'I'gi lining   at   the   highrr   point   first.     Supposing 

1)1  Iteration    to    have    taken    place    at    these    two 

"ints.   the  vaginal  process  between  them  will  be 
-presented    by    an    isolated    tube.        This    -,(,on 

Minks,  closes  and  dwindles  to  an  insignificant 
it)rous  cord.  It  may,  however,  remain  patent  in 
i'Jirt,  and  if  fluid  accumulates  in  this  patent 
•'ortion,  an  -  encysted  hvdroceie  of  the  cord  " 
-;  produced.  As  regards  the  mode  of  closure 
'tiree  contingmcies  may  happen,  each  giving  rise 
-»  a  paiticular  iorm  .f  li«Tnia:  (I)  the  "  pmc.-ss  " 
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may  iml  tlusc  at  all;  {-2)  il  may  clusk"  at  tli< 
iipjicr  jiuiiit  (iiily  ;  and  (:;)  il  may  cK'Sc  at 
tli<-   liiwcr   point  onl.\'. 

1.  W'lion  the  vaginal  jti-dcrss  is  entirely  open, 
gut  can.  readily  descend  at  once  into  the  scrotum. 
Such  a  coiu'ition  is  called  a  ro/n/ontal  lurnid. 
flere  the  intestine  is  fnund  t(>  occupy  a  large  sai 
of  the  peritoneum,  the  open  orifice  of  which  is 
placed  at  tht;  internal  inj^uinal  ring.  The  term 
"  congenital  "  is  misleading,  as  the  hernia  is 
very  rarely  present  at  birth,  although  it  is  com- 
mon in  early  life. 

2.  When    ♦ho   proc<'SS   is   closed  only   at   the    in 
iernal    ring    the    unduly    large    tunica    vaginalis 
is  found  to  extend  up  to  that  oriiice.     If  a  hernia 
forms  it  may  invaginate  the  processus  vaginalis. 
This  is  kiiown  as  an  infantile  or  inrij.<t(<l  luiiiui. 
In  such  a  case  the  tunica  vaginalis  lies  in  front 
of    tlie    sac,    and    tlu'refore    three    lay<'is    nf    ))eri 
tdueum     would    have     to    be    cut    thnuigh     befoj. 
the  gut  could  be  reached.     The  term  "  infantile    ' 
was  given  to  this  rupture  because  the  first  cases 
reported    were    met    with    in    infants;    the    term 
"encysted,  '     because     the     hernial     sac     was    coii- 
sidert;d   to   be   enclosed   by   the   sac  of  the   tunica 
vaginalis. 

fujiicular    ]irocess    may 
n.t<'rnal   ab(lominal    ring 


remain    >ip<'ii 
to  the   top   of 


;^.     The 
from   the 

the  testicle  and  there  end,  the  normal  tunica 
vaginalis  being  bcyord.  Hernia  into  this  proces.- 
IS  calletl   a  III  ruin  iiifo   flie  ftiriicul.ir  /imr^.^s. 

There  is  another  possible  congenital  defect  that 
may  predispose  to  hernia,  viz.  an  al)normally  long 
mesentery.  If,  in  the  dead  subject,  ^he  inguina' 
canal  be  opened  up,  and  an  attempt  made  to  drav 
a  piece  of  gut  down  from  tl.e  abdomen  into  the 
scrotum,  it  will  be  found  that  this  cannot  be  done, 
owing  to  the  shortness  of  the  mesentery.  In  any 
case  of  scrotal  hernia,  therefore,  the  mesenterv 
must  Ixvonie  lengthene',  and  it  is  a  question 
whether  or  not  an  abnormally  long  mesi'ntery  ma\ 
exist  as  a  congenital  defect,  and  so  predispose  the 
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Mure  informatiuu  is  required 


patient  tu  rupture, 
u  1)011  the  subject. 

Aiiutlier    fuclnr    'Aliieh    luubt    hv    cuiisitlrird    in 

ii<:  production  of  hernia  is  the  tension  nr  inisyuit 

,  if/tin  i/ic  (ihdonu  n.  When  a  labuuirr  Ufts  a 
inavy  Weight  from  the  ground,  tlu;  niuseuhit u)»' 
"f    the   ahddijien    is   thrown    into    vigorous   actinn, 

'impressing  \\u'  viscera  and  raising  the  pri'ssuir 
Aithin  tlie  audornen  to  10(J  mm.  of  nureuiy  or 
lie  ire.  The  compress<'d  viscera  seek  out  the 
u'iikest  points  in  tlie  abdominal  wall,  wliii-h  are 
ivpres^Mited  by  the  internal  abdominal  and  othei- 
lings. _  The  escap<>  of  viscera  at  the  abdominal 
ling  is  prev<'nt4'd  by  the  conjoined  parts  of  the 
;Mt<'»-nal  (tblique  and  transv<'rsalis.  jlr.  Ge(Jige 
t  hienc  obse'rved  that  wh(>n  a  patient  was  asked 
to  strain,  this  musch'  contracted  vigorously,  si^ 
Hiat  a_  finger  i!is<'rt<'d  into  the  Inguinal  canal 
Aas  gripped^  Ix'twecn  the  conjoined  tmdoi'  and 
I'ouparfs  liga'v.ent.  Hernia'  are  nofoticiisly 
fiequent  in  rien  who  have  to  lift  and  caiiy 
luavy   burde'iis. 

Tile  iii'ji'tiiitf  cdudl  in  till-  fi  innJi  is  much 
-mailer  and  narrowi'r,  although  a  trifle  longer, 
ihan  it  is  in  the  male.  It  is  occupi(Ml  by  the 
round    ligament,    and    ofTers    such    slight   induce- 

lent  to  the  formation  of  a  i"iptuie  th;it  accjuirrd 
inguinal  hernia  is  as  rare  among  f(>males  as  it  is 
1 'immon  aniong  men.  In  the  female  fcetus  a  pro- 
■•■^'■s  of  peritoneum  descends  for  a  little  way  along 
the  round  ligament.  It  corr<'sponds  to  the  pro- 
'■essus  vaginalis  of  males,  and  is  known  as  the 
•anal   of   Nuck.     If   this   process   remains   patent, 

IS  it  not  unfrequently  doi's,  it  may  lead  to  a  rup 

are  that  corresponds  to  the  congenital  hernia  of 
males.  Indeed,  in  quite  early  life  the  inguinal 
nipiure  is  about  the  only  form  met  with  in 
fmiale  children,  if  exception  iie  made  of  imibilical 
hernia.     Xot   unconnnonly   the   ovary   is   found   as 

'lie  of  the  consents  of  the  hernial  sac-  for  in  the 
newly-born  child  the  ovary  liej-,  above  the  level 
■'f  the  pelvic  brim  and  relatively  near  the  internal 


■^•!"       Tin;    \rn)OMr:x   and  tih;   i-klvis    .(■}.„.. 

ahd'-niinal  rintr.  in  ;ill  such  instances  of  rarlv  in- 
guin;.!  hrrnia  ll,.  ^Mit  has  travrlh-d  ,|,,wm  a  patt-nt 
cana  i   i.t    A  nek. 

.  It  only  remains  to  h,.  sai.l,  that  in  end.'uvoui- 
inpf  to  rofuce  an  inKuinal  h.-rnia  l.v  tajis  the 
thigh  should  h,'  flex,.,!  and  adductrd.  fur  in  thi« 
position  the  ahdouiinal  })arietes  that  hound  the 
inguinal  canal  arp  the  ni..st  relaxed.  This  posi- 
tH)n  of  the  thi^di  aff..(ts  the  inguinal  ivfrion 
nainly  throutrh  thn  attachments  of  the  fascia  lata 
tu   rou));irt  s   ligament. 

In  herniotomy  an  in.i^inn  is  nird.  ahmg  th. 
middle  of  1  u>  tum(mr  and  m  its  long  axis,  heing 
so   anang..,l    that     its    nnl,..    shall    cnrr<-spond    t,, 


fh. 
art 


■xtcrna 


nni 


1  ll'    supri-ficial  .•\t<i-nal   pudic 

.    '^■'■>'  .1",  "-"'ally  diMdrd    Ml   tl prrafinn       It   i. 

impo.sMM..  p.  distinguish  x\u-  vaiious  lav.rs  <,f 
tissv.e  hat  cov.T  th."  hernin.  the  onlv  one,  as  a 
nil.-,  tliat  1.  .•■n.gnizal.lr  hring  th.-'laver  from 
the  cremaster.  In  dividing  the  constriction  it  i^ 
usually  j-ecommend.Hl  to  cut  upwards  in  all  f..rm- 
of.  inguinal  hernia.  The  only  vessel  in  risk  of 
I'j'ing  damaged  is  the  deep  epigastric.  In  the 
<'l)lique  f.,rm  of  rupture  an  incision  dir.>ctlv  up- 
wards would  quite  avoid  this  arferv  :  hut' in  a 
direct  hernia  where  there  is  reason  to  suppose 
that  the  ve.s.  1_  ,.  ui  clus,.  c,,nnexiun  with  the  neck 
of  the  sac,  It  i.s  well  that  the  incision  be  directed 
a,  little  inwards  as  well  as  upwards.  It  should 
..'  rememhered  that  the  incision  required  to  re- 
live a  cunsfricMon  is,  if  properly  applied,  of  the 
most   insignihcant  character 

•2.  IViiio,-:.!  Iu.,-,,i:..     ]„  ,|,is   f,,,,,.  of  ru,,ture 
(ho  gnit     eaves   the   al.don.en   throuuh   the   fomo'^al 
n.;a   and    passes    down    into   the    thigh    along   th 
••'  "-'-l  .<'.''.naI/lMgs.  72  and  7:1).     The  name  "crural 
n:,l       !s   g.ven    to    the   narmw    interval    hetw<,, 

sheath ''''nV-'wil  '•'"' '  •'■  T'"'  "/•"  "<■  ^^'^-  ^'■'"•"■•■'' 

sn,  ath.  Like  the  inguinal  cana  .  t  is  a  potentinl 
rather  than  an  actual  cnn.l.  and  evists^riv  when 
the  sheath  has  hee,,  separated  from  the  vein  hv 
dissection  nr  l.y  a  hernial  p,„trusio„  of  some  kind. 
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wcirneii    than    in    men,    and 
'his  _spi'cics  (if  rupf  ui-(>  is 


I  h<!  canal   is  funno'-shaped,   about   I   an   inch   in 

•iiKth,  and  ends  opposite  the  saphni'uu.s  ('inning. 

\  point  taken  on  i'oui)art's  liganimt  midway  be- 

".v'<m    the    pubic    spine    and    tmioral    point    lies 

lirectly  over  the  f.'nioral  ring;  the  centre  of  the 

-  iphenous  opening  is  situated  i  of  an  inch  below 

•ii^  point  (1-1-;.   7l').      I'Vnioial  hrrnia-  aiv  alwavs 

:'<piire(l.    and    possess   a   sac,    inadr   bv    t  !i.Mnsr|\  i^s 

It  nf  fh.'  paiirtal  ixTitnrieiifn  eovrrintr  th-'  ciiiial 

ing    and    its    vicinity.     The    canal    is    larger    in 

thus    it    happens    that 

,       .  •  .       much  more  » nirimon   in 

;!u'   former  sex.      rhe   tuidency   to  this  hernia   in 
''uwn  appears  also  to  be  increased  bv  the  weak- 
'iii.g   effects   (-f    prefrnancy    upon    the'  abdominal 
A  alls.     As  the  gut  descends  it  pushes  in   front  of 
;t    its  sac  of  peritoneum  and  the  septum  crurale 
the  name  given  to  th.;  subserous  tissue  that  covers 
n  the  fei.:oral   r:nu)  and  eiit-  rs  the  crural  sh.'atb 
I  he  adhesions  of  the  sheath   limit  its  downward 
progress  wnen   it  has  travelled  about  A  an   inch 
ind    It    therefore    passes    forwards    through    the 
■iphenous  opening,   pushing  before  it  the  cribri 
•  'I'm  fascia.     It  then  receives  a  covei'ing  from  the 
i|'erhcial_  fascia    and    the    skin.     Owing    to    the 
i-idity  ot  the  structures  about  the  femoral  ring 
'le   neck   of  the   sac  must  alwavs   be   small      For 
imilar  reasons  its  dimensions  while  in  the  femoral 
inal  must  of  necessity  be  insignificant,  but  when 
Mce   it  has  escaped  through   the  saphenous  open- 
■itr    the    loose    subcutaneous    fasci;e    of    the    groin 
Hnrd  It  ample  opportunity  for  increase.     When 
ii>  hernia  has  passed  through  the  saphenous  open- 
'iij:   it   tends   to    mount   upwards   over    I'oupart's 
^anient,  m  the  direction  of  the  anterior  superior 
i.ie  spin,"       Kvrn   when   U  ovTlaps  the  litrament 
risiderably    it    can    hardly    be    mistaken    for    an 
'i,MiinaI   hernia,   since   it  must  .-Iwavs  lie  to  the 
Iter  side  of  the  pnliic  spine.     The  "upward  ton- 
nyv    of    a    femoral    hernia    has    bren    variouslv 
M'lained       It    has    been    ascribed    to    a    supposed 
irve  m  the  crural  canal,  the  c.aica\  itv  of  which 
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is  f<M-\vards.  Scarpa  believed  it  to  receive  its 
(lircctiini  fi'oni  the  frequent  flexion  of  the  thigh. 
I'robahly  one  of  tlie  most  important  factors  in 
th(!  matter  is  the  unyielding  character  of  the 
lower  i^^_\jr^'  ,,f  t)ic  saphrno'.js  opening.  If  an  '  s- 
tic  capsule  he  dilated  within  the  femoral  canal 
it  will  ho  foujid  to  turn  upwards  and  inwards 
over  Poupai-t's  ligament;  the  direction  of  expan- 
sion is  determined  hy  the  circumstances  just  men- 
tioned nd  by  the  yielding  character  of  the  an- 
terio  u  ■'  of  the  femoral  sheath.  The  hernial 
sac  is  su])rriieial  t(^  Scarpa's  fascia. 

Relations.-    When  a  hernia  occupies  the  crural 
canal  Iheve  ai'c  in  front  of  it  the  skin  and  suixm-- 
ficial  fasci.T,  the  iliac  part  of  the  fascia  lata,  the 
cribriform    fascia,    and    the   anterior   wall   of   the 
crural  sheath.     I3ehind  are  the  posterior  wall  of 
the  crural  sheath  and  pubic  portion  of  the  fasci;i 
lata,    the    pectineus    musrli\    and    the    bone.     The 
boundaries  of  the  femoral  ring  are,  in  front,  Pou 
part's  ligament  and  the  deep  <-rural  arch;  behind, 
the  bone  cov(>red  by  the  fascia  lata  and  the  pec 
tineus;  on   the  inner  side,   the  conjoined  tendon, 
(iimbcrnat's  ligament,   and  the  iiux'r  part  of  th" 
cle<'p  crura.l  arch;   on   the  rmtei-  sidr,   the   femoral 
vein   in   its  sh.'.-itl)   CFigs.   7-J.   7:!).     The  si)ermatie 
e(.i'd    ]i<'s    (in    tlie_  mah')    just    abo\<>    th<>    ant(U-ior 
linidiT^  of    the    ring,    and     tiie    rpigastric    artei'v 
skirts  its  upper  and  outer  part.     The  little  pubie 
branch    of    this    ai-tery    ])asses    round    the    ring   to 
ramifv  over  ( J  imliernat's  ligamei.t.     In  two  cases 
out  of  se\cn  the  obturator  artery  arises  from  the 
epigastric,      in   ]()  per  cent,  of  eases  the  abnornuil 
obtui'Jitor  p.asses  on   ;he  innt^r  side  of  the  femoral 
ring  and  is  in  danger  of  being  wounded  in  t)pera- 
lions  for  sf  rnngnJation  :  in  (tther  cases  th(^  ai'terv 
descends  tojlie  duti^r  side  of  the  ring  or  may  cross 
it  (H.   (^unin).      In  one  instance  where  the  vessel 
was  pbieed  intcrttally  to  the  fenmral  ring  the  pul 
s;iti(.ns  of  the  aluiorrnal  aitirv  were  felt  before  th 
parts    were    (li\ide(l.      hi    addition    to    the    vessel> 
.■iliouf    the   ring  there   is  also  a    pubic  vein,   wbicl  . 
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^cL'uding  from  the  (jbtuiatoi-  vein  in  the  thvroiil 
t-ramen,  enters  the  external  iliac  vein.     Its'rela- 
!'n  to  the  crural  ring  varies  in  the  same  wav  as 
''i-'^  abnormal  artery  last  named. 

The  size  of  the  femoral  canal  and  the  degree 
■i  tension  of  its  oritiecs  vary  great  I  v  with  the 
position  of  the  hmh.  If  the  thigh  be  extended, 
.il»duct(.'d,  and  rotated  outwards,  these  jtarts  ar<' 
made  very  tense,  while  they  are  the  most  lax  when 
ill'-  limb  IS  Hexed,  adducted,  and  rotated  inwards 
It  IS  consequently  in  the  latter  position  tiiat  the 
•f'lgh  sixndtl  be  [ilaecd  whi^n  taxis  is  brintr  at- 
■    tnpted. 

In   herniotomy   the   ineisi.,n    is  made   along  the 

nyr    sid(,'    of    the    tumour,    and    is    so    arrangvd 

•ii.it    Its   centre    corresponds   to    alx.ut    th<'    upprr 

"■■n-t  of  the  saphenous  opening.     The  constrieti.,n 

usually   at  thr   neck  of  the  sac,   and  caus^'d   l)v 

■mibcrnats    ligam-^nt.      It    is    divided    bv    an    in- 

Mon    (lireet^'d   ujjwards  and   inwards. 

...  Ohtiii-atoi;   lir...ii;,._    In  this  form  the  gut, 
:.sh,„g    b,.fon.    It    th.    periton.nnn,    the    subptri- 
"HMl  fat,  and  the  pr-lvic  fascia,  escapes  through 
ly  c^,turator  canal    (i;ig.    7:i).     The   direction   of 
IS  canal  is,  from  behind,  downwards,   forNvards 
"1  inwards.     T1k>  inguinal  is  separated  f rom  th; 
mora     canal    by    the    inner    part   of    roupirt'; 
;>    n    l\.  Ik  ^';;"«.''''^J  ,i«/'^raratcd  from   the  ob- 
■'•ifoi    bv    the  horizontal   ramus  of  the   pubis 
,     P.evond  the  canal  the  hernia  may  pass  betw.'on 

''tnrator  inembrane  and  the  obturah.r  exter- 

I  muscle  and  remain  deeply  placed,  or  itmav 
tke  its  way  through  th.>  muse!  >  or  enn-r-r  abmn 
•UK  be  then  cov.re.l  by  the  p.etincus  and'ac/rc- 
'     .tevis.      The   obturator   artrry    is.    as   a   rule 
the  outer  and  posterior  part  of  the  sac      It  i^ 
-T   rare  V   in   front  of  it.     The  obturator  nerve 
^'onerally    found   to   the  outer   side   of   the  sac 
-  .-nmmonly  it  is  in, front  of  if.     Thn  proxi.n  tv' 
(I.e   nerve   ren< Icrs   it.  very   liabl.   to  b.   p,Iss,d 
;;".  ■UHljKnnalontrfhonorveisoff,.,,  a  marked 
.'^•^     -i     iii^     iuj.iuir.       ii„.     iirrnia     j)!-es,.„<s 
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l)C'neatli  the  poctinous  muscle,  tu  the  inner  side  < i 
the  ca^isule  of  the  hip,  behind  and  to  the  inner 
side  of  the  femoral  vessels,  and  to  the  outer  side 
of  the  adductor  longus  tendon.     P 


ain  on  moving 


the  hip  is  generally  a  conspicuous  symptom.  Thu 
obturator  externus  may  be  made  tense  by  rotation 
inwards  of  the  slightlv  abducted  thigh.  This 
hernia  is  much  more  common  in  females;  and  it 
is  worthy  of  note  that  the  orifice  of  the  obturatcir 
canai  can  be  examined,  to  some  extent,  through 
the  vagina.  Professor  Wood  reports  a  remarkable 
case  where  a  hernial  protrusion  of  a  part  of  thf> 
adductor  longus  through  a  rent  in  the  fascia  lata 
was  mistaken  for  an  obturator  hernia. 

I.  Kar<>  foriii«»  of  licrnia.— In  perineal  hernia 
the  sac,  covered  by  the  recto-vesical  fascia,  escapes 
through  the  anterior  fibres  of  the  levator  ani 
muscle,  between  the  prostate  and  the  rectum.  In 
the  ischio-rectal  hernia  the  protrusion  takes  placo 
into  the  ischio-rectal  fossa.  In  pudendal  hernia 
the  sac  lies  in  the  posterior  inferior  half  of  the 
labium  pudendi,  escaping  between  the  ascendimr 
ramus  of  the  ischium  and  the  vagina ;  it  has  been 
mistaken  for  a  cyst.  In  sciatic  hernia  the  gut 
escapes  through  the  great  sacro-sciatic  notch  in 
front  of  the  internal  iliac  vessels,  above  or  below 
the  pyriformis,  and  appears  under  the  glutens 
maximus  muscle.  As  regards  umbilical  hernia, 
nothing  r(>nviins  to  be  added  to  what  has  be.-n 
already  said  (p.  :VA9),  save  that  th«>  sac  from  iN 
position  nearly  always  contains  omentum,  and 
may  contain  stomach.  In  lumbar  hernia  the  gut 
escapes  in  front  of  the  quadratus  lumboruin 
muscl-,  and  appears  on  the  surface  through  tlie 
triangle  of  Petit  (the  gap  between  the  latissimus 
dorsi  and  external  oblique  muscles),  and  therr- 
foro  ]ust  al)ove  the  hit?hesf  point  of  the  iliac  crest 
The  sac  must  either  force  before  it  or  (in  cases  nf 
Kijury)  come  through  the  fascia  lumborum  aiul 
internal  oblique  niu-^eles,  since  these  structun^ 
form   the  floor  of  thr  triangle.     The  hernia  m;  v 
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..  gap  near  the  last  rib  where  the  apuneurosis  of 
:iie  trarsvcrsahs  is  covered  only  by  tlie  lutissnnus 
"  1  /^^^7''''^^>'  i^^ncct,  .Nov.  bth,  ibUU)  hascol- 
•led  twenty-tive  exampk-s  of  this  hernia.  Dia- 
Pirasmatic  hernia;^  may  be  congenital  or  acquired 
'  li.-  lunner  variety  is  by  far  the  more  common,  and 

-  due  to  simple  arrest  nx  the  development  of  the 
'iiai.uragni  and  persistence  of  the  original  cnn- 
n.xun    belwe<.n    tl.o    thorax    and    abdonien  ;    th. 

Mh  ,•''.!  V  f  '  co2.nexion  is  marked  by  the  hbrous 
Mitcival  between  the  muscular  hbres  arising  from 
Mh;  last  rib  and    hose  springing  from  the  extc-rn 

hga.nent    The  congenital  form  very  rarelv 

■vurs  on  the  right  side,   the   development  of  the 

n.er  securing  the  ch.sure  of  the  pleuro-peritoneai 

••nng    on      hat    side.       hi    the    acquiiVd    form 

Inch  IS  usually  the  result  of  a  crushing  accidrn  ' 

-    diaphragm    may    be    lacerated    at   anv    po       ' 

'     jii^al  in  the    eft  dome  over  the  stomach.     In  an 
';!'  It  subj<'ct   dissected    bv    Dv     X     P-it^Tson  \h 

:'':•  med ui;it"^^  ^'^  the.ieftiypiJh;:::];!  ^ 

'  iipied  the  k'ft  pleural  cavitv;  there    was  a  l-ir.r.- 
•I-Hure  in  the  left  dome;  the  conditi  n  had  rot 
'"■n   recognized   during  life  and  apparent  v    lad 
-<ven  rise  to.no  markecTsymptcmi.     oV the  organs 

-  stomach  IS  the  most  frequently  dislodgedTlun 
' '-  transverse  colon,  omentum,  small  gutf  spleen 

;;r    pancreas,  and  kidneys,  in  the  order  named 
"    ^:;\r;'-^  -W  escape  through  the    foramen   for 
I  I  IV"  H?rough    that   for   the  vena 

>;ongh  the  hiatus  aortieus.     A  partia 

-nee  is  m^f^,^^;;r':n.^''Mr^V'^^  Tfer^' 

<^Tl^Tt  rt%  ''^^  r'^^'^rr   Par["|;a!ing 
nn  „.!*'.':     I;  ^L^^^?J''^I    ^^^vity,      The    parts 
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trisnls  1)1  I  woo  n  the  sU'inal  and  custal  origins 
of  the  diaphragm  in  front  and  its  vertebral 
and  costal  origins  behind.  These  In'miie  are  moio 
connnon  in  males. 

Fniioial  and  iit^iiiiial  4liv<>iti«iila.— H< . 
contly  Mr.  K.  W.  Murray  has  called  attention  to 
the  frequency  with  which  diverticula  of  peri- 
tonouni  are  found  over  the  openin.es  of  the  femor;il 
and  inguinal  canals  (-^^ e  Fig.  Ti),  p.  -AoA).  Jn  L'liO 
post-mortem  examinations  he  found  52  femoral 
and  i:i  inguinal  di\«'rticula  and  yet  no  hei'nia. 
In  some  <'ases  the  inguinal  sacs  may  be  fcjrnicd 
from  th<>  i)i(Kvssus  vaginalis,  but  all  the  f<>moral 
forms  aiul  jn-ob.ibh  the  majority  of  the  inguinal 
are  caus^'d  by  yielding  of  ^  he  fibrous  tissue  of  th.' 
parietes  over  the  feuK.ral  and  internal  abdominal 
rings.  [n  those  r<'gions  the  ))oritonoum  is  s<i 
Oosoly  JKumd  to  tho'  abdominal  wall  that  it  ma\ 
be  ovaginatod  l;y  oven  a  low  dcgivo  of  intra- 
alxloininal   ])ressure. 


PoSTKKlOli    Ar.DOMlNAL    PAKIKTKS 

The    lateral    and    jiosto-rior    walls   (.f    the   abd.i 
men     are     lined     inside     with    two     fa«>«4-ia>,    tli.' 
transversalis    and  iliac.      Tiie   transv<'rsalis  fasoia 
lines   th<'   whole  of   the   transversalis   muscle,    and 
IS    niuch    thicker    Ixdow    than    above.      Above     it 
joins    the    fascia   eov<'ring    the    diaphragm,    whilo 
below    It    IS    attached    to    the    iliac    crest    and    In 
the    wlioie    of    Poupart's    ligament,    save    at    that 
spo.   wh.'.-e    It   i)ass..s   into   th(«    thigh   to   form   tlio 
anterior    layer    (,f    th<'   crural    sheath.      The    iliac 
fascia    encloses    the    ilio-psoas    muscle,     the    part 
oyer   the   psoas  being  the   thinner.     This   part   i^ 
attached  on  the  inner  side  to  the  sacrum,  and  in 
the  spni(>  at  the  points  corresponding  to  the  pso;is 
origin      Above,   it  is  attached  to  the  ligamentuni 
arcuatum  inte-nuni.  and  on  the  outer  side  to  th. 
anterior    layer    of    the    lumbar    fascia    along    tl. 
outer    edge    of    the    iisoas.      lielow.    fl,e    fn«oin    o,- 
Closes  tiK'  iliacus,  and  l^  attached  to  the  iliuecesi 
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i.i  the  pelvic  brim,  and  to  Tuuport's  liKutneiit, 
save  at  that  part  where  the  membrane  passes  be- 
neath the  ligament  to  foini  the  posterior  wall  of 
iiie  crural  sheath.  It  follows  the  ilio-psoas  musel.; 
to  its  insertion,  and  ends  by  blending  with  the 
fascia  lata. 

The  arrangement  of  these  fascia?  greatly  influ- 
.  lues  the  ])rogress  and  direction  of  al»sr«'«.«.".  Thus 
Ml  ab.s<;ess  jjiaced  beneath  thr  transversa  lis  fasi-ia 
A  ill  point  cither  just  above  the  iliac  crest  or  I'ou- 
! 'art's  ligament,  or  run  down  along  the  spermatic 
<'>rd  and  distend  the  inguinal  canal. 

Thi^    iliac    fascia    encloses    the    ilio-psoas    in    a 
wry  distinct  osseo-aponeurotic  space.     Between  the 
tascia  and  the  muscle  (especially  its  iliac  division) 
there   is   a   good   deal   of  loose   connective    tissue, 
.  nd  thus  every  facility  is  offered  for  the  progress 
-f  subfascial  abscesses  in  this  region.     The  osseo- 
iponeurotic  space  is  practically  closed  on  all  sides 
within  the  abdomen,  and  is  only  open  below  where 
the  fa.scia  passes  with  its  muscle  into  the   thigh. 
This  opening  being  at  the  most  depend.'iit  jiart  of 
the  space,  it  follows  that  the  psoas  or  iliac  abscess 
\i'ry  commonly   points  on   the   upper   part  of   the 
thigh,  just  to  the  outer  side  of  thr  femoral  vess(>ls. 
\n  abscess  in  the  iliac  fossa,   althcnigh  most  likely 
to  reach  the  thigh,  might  mount  up  to  the  superic/r 
attachments  of  the  fascia,  and  point  at  the  iliac 
'  i-est  or  at  the  outer  part  of  l'oui)art's  ligament, 
t  )i   it  may  disregard  the  inner  attachments  of  the 
tascia    and    gravitate    into    the    pelvis.       If    the 
i'titient  should  occupy  for  lon^r  the  recumbent  pos- 
!ire,  there  is  no  reason  why  it  should  not  (>xtend 
ip wards  along  the  psoas  muscle. 

The   t^^rm   iliac  ahsrrss,   however,    is  often   ap- 

iied  to  coll.ctions  that  are  not  within  the  space 

I  irraed  by  the  iliac  fascia,  but  that  are  situated 

ither    in    the    subperitoneal    connective     tissue. 

iiiis  tissue  is  vci'.v  c.\fensiv<>  and  lax  in   the   jljac 

'ssa    in    order    to    allow    the    expansion    of    flie 

nd    emptying    (jf 
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the    ca'cum,    colon,     bladder. 
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uterus,  and  roctuui.  Large  collections  of  puru- 
lent matter  may  form  in  it  or  may  spread  into  it 
Irom  the  pelvis.  .Some  distance  above  I'oupart's 
ligament  (U  to  2  inches)  the  subserous  tissue  be- 
comes dense  iind  the  peritoneum  closelv  bound 
down.  Hence  such  al)scessi's  renuiin  in  "ihe  iliac 
jossa,  bulging  out  iIk.'  abdominal  wall  just  above 
Pouparfs  ligament,  and  occupying  tlie  angle 
iormed  by  the  union  of  the  iliac  and  transversalis 
tascue.  In  some  cases  they  are  disposed  to  extend 
into  the  pelvis. 

The  abscess,  wjien  in  the  subserous  tissue,  is 
brought  in  close  contact  with  certain  of  the  vis- 
cera, especially  with  the  civcum  and  sigmoid 
tlexure,  and  into  these  i^ortioim  (,f  the  colon  it 
niay  open.  Thus.  1  liavc  seen  a  case  of  iliac 
abscess  due  t(j  pelvic  necrosis  that  opened  into  llie 
sigmoid  flexure,  and  at  the  same  time  discharged 
through  sinuses  about  the  groin.  In  this  case 
some  pus  passed  ly  the  anus,  while  on  the  other 
hand  soine  fa'cal  matter  escaped  l)v  the  groin 
Retroperitoneal  al)scess.'s  in  the  i)elvis  (ptdvic 
cellulitis)  may  mount  up  into  the  iliac  fossa-  may 
appear  as  "iliac  al)scesses,'  and  mav  ultiniatelv 
discharge  themselves  by  manv  openings  in  the 
lower  parts  of  the  anterior  abdominal   wall. 

It  may  be  well  to  note  that  the  common  and 
•external  iliac  vessels,  the  lymphatics,  and  the 
ureters  are  ,nit.<idr  the  iliac  fascia,  and  rest  upon 
Its  al)dominal  surface,  while  the  anterior  crura! 
nerves  and  abdominal  parts  of  the  lumbar  nerves 
are  ir/f/nn  the  osseo-ajioneurotic  spn^e.  Thus  th'' 
mtrafascial  abscess  may,  with  little  difficultv 
reach  the  thigh  by  following  the  iliac  vessels': 
whilethe  subfascial  collection  would  pursue  th^ 
ant(^rior  crural   nerve. 

A  psoas  absces.s.   ..r  abscess  within   the   fascia! 
sheath  i.f  the  psoas  mu>ele,  is  usuallv  due  to  spina 
caries    although   it    may  appear   independentlv  oi 
that  disease.     If  th.^  lumbar  spine  be  involved  the 
matter  can  pas^  diri'ctlv  info  fl-.o  -■•i-.crf-. r,.-..-.  ..?  n. 
muscle,  which  it  will  more  or  less  entirely 'destroy 
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i  I  tlie  mischief  be  in  the  dorsal  spine,  the  matter 
gravitates  along  the  front  of  the  column  until 
1.  reaches  the  diaphragm,  which  it  pierces  by  an 
iii  iammatory  process.  It  is  now  brought  into  re- 
lation with  the  heads  of  th.;  psoas,  and  has  to  pass 
'lirough  a  narrow  strait.     The  pus,  following  the 

!'.!!!nl'\     f^^'f   ""fu'^^'-'^    ^^"    ^^''Sh,    and    usSallv 
oints,  just  below  the  groin,  to  the  ou.er  side  of 
iho  femoral   vessels.     The  suljstance  of  the  psoas 
i.iay  be  completely  replaced  by  an  abscess  cavity. 
1  he  abscess,  however,  often  shows  much  varia- 
finn.     It  may  avoid  the  psoas,   or  h-avc   it  when 
■nee   it   has   entered   it,    and   make   its    way    into 
the  lumbar  region  to  find  an  exit  in  the  loiii      Or 
M  may  extend  into  the  iliac  fossa  and  op.-n  above 
'  ">  groin,   or  mount  up  over  the  iliac  crest  and 
1  scharge    in    the    gluteal    region.     It    may    pass 
/long  the  inguinal  canal  and  be  mistaken  for  a 
"•■rnia.      It   may   sink   into   the    pelvis     and   m-iv 
•pen  into  the  bladder,  or  discharge  itself  ihrough 
>o  great  sciatic  foram<n,  or  tlirough  a  sinus  in 
^lio  perineum.     Some  of  the  latter  casrs  have  h" 
'o  much  confusion  m  diagnosis,  since  thrre  w.a.hl 
■MPcar    to    be    little   c,.nn..xinn    between   cari.s    ',f 
lie  spine  and  a  perineal  abscess. 

I.iimbai-  rvision.-The  muscles  that  form  the 
.tera     and   posterior  walls  of  the  abdomen    an  1 
;i.  t  fill  in  tlm  interval  between  the  iliac  crest  a 
lie  lowest  rib,  are  the  external  oblique  and  lat 

'Tis'muscr'    '^;f    "^'^"'^-^    «^^^^"«'    the'transtr- 
■lis  muse  e  with  its  fascia  lumborum,  the  erector 

inure    and    quadratus    lumborum.     The    cl  stance 

u'suahM;':^  "■'"!,  V'  '^'-   ^T  ''^  the  nearS:  rS 
isuall}   the  eleventh)  varies  from  3  to  7  cm     the 

AdSnr"" "  '■"•' '' '''''' ''"'  ^^^'- '  ^-'- 

The  external  oblique  and  latissimus  dorsi  mus- 
-s  are  separated  by  a  small  triangular  int.  n  d 
,  .•low  (the,tnang  e  of  retit),  but  above^  thev  v!. 
ip-  The  interval  is  best  mark.-d  in  .v,..„.„;  rr^.., 
"OT  .H.rcier  ot  ihe  erector  spinjc  affords  a  iiseVul 
'■'^Imarl    m  the  lumbar  region.     At  the  crest  of 
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tli<'  iliiiiii  the  Miitvi-  lidi'dri'  (if  thf  ({iiadi  at  us  luiii- 
huium  oxtends  an  inch  beyond  the  erector  spina?, 
but  ut  the  t\v<'lftli  rib  it  lies  an  ineli  internally 
to  that  muscle  (Fi^.  sy,  p.  429).  The  triangle  of 
Petit  is  ll  to  2  inches  Ix'vond  th(>  erector  S2)ina', 
or  just  Ijetiintl  the  inid-jjoint  of  th<'   iliac  crest. 

Between    the    lar,t    rib    and    the    iliac    crest    is 
stretched  the  dense  fascia  hunboruni,  the  posterioi- 
aponeurosis    of    the     transversalis    muscle.     It    is 
pierced  near  the  rib  by  the  last  'ntercostal  artery 
and    nerve,   and   near  the   ilium   by   th(^   ilio-hypo- 
gastric  nerve  and  its  accompanying  artery.     It  is 
along  these  structures  that  an  abscess  may  possi- 
bly   find    its    way    through    the    fascia    in    certain 
ca.ses.     The  fascia  divides  behind  into  three  layers, 
to   enclose    in    definite    spaces    the    quadratus    and 
erector  spinae  muscles,    the   middle   layer   passing 
between  these  two  muscles  to  the  tips  of  the  trans- 
verse processes.     Within  these  spaces  or  compart 
ments  suppuration  may  Ix'  for  snme  tim<'  limited. 
A   lumbar   abscess  commencing  in   some   adjacent 
part,  as  in  the  spine  or  in  the  loose  tissue  around 
the  kidneys,   usually  spreails  backwnrds  by  pierc- 
ing the  fascia  lumlarum  or  the  quadratus  muscle. 
'I'Ik"  aiitliorN  o|»«'riili4»ii  for  «'ai'i4><k»   <»!   Mm* 
liiiiihar  %-<'rt<>hra>.      The  lumbar  vertebra^,  and, 
po.ssibly,  the  last  dorsal,  may  be  reach(Kl  by  an  in- 
cision through  the  loin.     A  vertical  cut  is  made 
along  the  outer  edge  of  the  erector  spinae  muscle. 
The    fil)r(^s    of    that    muscle    having    been    drawn 
aside,    the   middle   layer   of  the   fascia   lumboruni 
is   incised,    and   the   quadratus   limiborum    is   ex 
p(»sed.     This  muscle  is  divided  vertically,  and  then 
the  front  of  the  vertebrae  may  be  reached  by  in- 
troducing   the    finger    under    the    psoas    muscle 
Through  this  im-isioii  tiie  authoi-  has  I'eriKived  tin 
whole  of  the  body  of  the  first  lumbar  vertebra  that 
had   been   se])arated   as  a   srqufstrum    (.Uo/.-C/z/r 
Trans.,    1SH4).      Tlie    lumbar    arteries    are    avoided 
by  k«'eping  clos<>  to  the  transverse  processes  of  th< 
\fi  ix-bi  if.      Ttironi;}i   (his    incision   a   psoas   abscess 
may  be  most  conveniently  ctjiened. 


luni 
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THE    ABDOMINAL    VISCERA 

I'lio  |M>i-it<»ii4>iiiii — Certain    of    the    viscera,    as, 
lur  example,    the  stomach,   spleen,   and  small   in- 
'ptine,    are   so   cl.isely    in\fst^'d    with    p^'ritoneum 
'hut  they  could  not  be  wounded  without  that  mem- 
i>iane   being   wounded   also.     Inflammatory   affec- 
Uons  of  such  viscera  are  also  very  apt  to  "involve 
the   peritoneum.     Other  organs,   such  as  the  kid- 
ney,  descending  Cv)lon,   pancreas,  etc.,  are  so  im- 
perfectly covered  with  the  serous  membrane  that 
.1  wound  of  those  organs  need  not  involve  it,  nor 
need  it  be  implicated  in  even  extensive  inflamma- 
ttiry  changes.     Large  abscesses  may,  for  instance, 
toira  about  the  kidney  and  discharge  themselves 
niniugh    the   skin    without   any    pei'itonitis    Ij^'iug 
induced.     Spontaneous    perforation   of   the   small 
intestine  must  involve  the  peritoneum,  while,  on 
Mie    other    hand,    the    duodenum    and    ascending 
■'>lon    may    become    perforated,    and    the    matter 
scape  into  the  subserous  tissue  without  the  serous 
■nembrane  being  in  any  way  involved.     It  is  note- 
vorthy  in  connexion  with  bacterial  infecti(.n  that 
t  IS  singularly  easy   to  set  up   inflammation   of 
ho   peritoneum   if   the   membrane   be   approached 
'rom  its  inner  surface,  but  comparatively  difl^icult 
t  it  be  approach(!d  from  without.     Thus  a  small 
'uncture  of  the  membrane  may,  on  the  one  hand, 
:ead  to  fatal   peritonitis,   while,   on.  the  othor     i  + 
■nay    be    extensively    torn    from    its    attachments 
as   in    ligaruring   the   common    iliac  artery   from 
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tilt'  siclf>  without  any  peritunitis  following.     Or 

again,  a  little  pus  cscapiiig  on  tho  inner  surfuc 

ot  the  nienihrane  may  lead  to  inflaniniatiun,  uhil, 

the  ouier  suriacu  may  be  bathed  with  pus  for  a 

long  while  (as  m  large  perirenal  abseess.'s)  with 

out    any    peritonitis    uemg    produced,     iluid    i- 

lapidly     ali.s..rb.d    iroin    the     peritonea]     cavitv 

carmine   particles  are  found   within   the   thoracic 

Uuct  seven   minutes   from   their   injecii.-n    vithi,, 

the  ca\ity;   absorption   takes  place  most  rapidU 

m  the  .subdiapjiragmalic  area  (iMinljar  and  Hfmv) 

intlammation  uf  tfi.'  peritonrnm  may  lead  to  thr 

formation    of   a   g,vat    variety    of   bands   and    ad 

liesions,   beneath  which  j.ieces  of  intestinr  mav  b. 

caught  and  strangulated. 

nM?'^   Pentoneum   will    allow   of   very   consider- 
able stretching  if  only  that  stretching  be  effected 
gradua  ly      This    is    frequently    seen    in    cases    o 
gradual  distension  of  the  bowel,  in  the  formation 

nori  '\''''.  '?  ^''"'''''  •■'^'^^  '"  ^''^^  ^''^^^-th  of  retro- 
peritoneal   tumours.     Abrupt    stretching    of    the 

membrane  leads  to  certain  rupture  of  it  Thi^ 
parietal  peritoneum  may  be  ruptured  by  violence 
without  damage  to  any  of  the  viscera 

Iho  great  omentum  is,  from  its  p.Ksition,  v<.rv 
fl^L,  f  lu  T'lY''^-'^-  J"  ^"k;]1  wounds  (,f  th',. 
front  of  the  bel  y  it  very  often  protrudes  and  acts 
as  an  c.yvlh.nt  _  plug  to  j.revmt  thr  escape  of 
yther  and  more  important  structures.  It  is  often 
ound  in_h<-rnia,  <.sp<.cially  in  umbilical  hernia, 
vhe.e  It  IS  almost  constant.  Its  limits  varv,  and 
It  Jias  an  inclination  to  the  l,.ft  .sid<-  '  Thi^ 
depends     upon     the     fa<'t     that     th<-    on.entum     is 

he  fu'i  fh';;''\^''''  .""'-^".^''>'^*':'-'.  and  accounts  for 
the  tacb  that  hernue  containing  omentum  are 
much  more^  comnion  on  the  left  side.  The  omen- 
tum like  the  other  parts  of  the  peritoneum  s 
apt  to  inflame,  and  to  contract  adhesions  to  thr 
neighbouring  parts..  These  adhesions  are  often 
ot   the  greatest  service   ni    limiting   inflammatorv 


/I   ), 


l„>„.  .1     +      -.--"r.-^   ■-._;.;•.  ,isaii.,ii.-,,   b\    matting  the 
boucls  together  and  tonnmg  spaces  between  them. 
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''I     I")  t'.iration    of    t\w    lidwrl    fr.M,i    , 
l-I'"itunc    adhrsion    of    the    oitu'iitum 
M'^'i'turo    Jti.'iy    pn-vrnf    rsrap,-    ,,f    the 
'  ontonts. 

i^argo    masses    of     tissuo    mav     be 
Miruugh   an   adhororit   oiiiontum.  "  Thus 
i»lv   of   ad   ovarian 


iM'aM',    an 

over    the 

int<'stinal 

nourished 

,,       ,  , *..i.o    when    the 

proper   blood   supply   ,,t    an   ovarian   tumour   has 
■-en  cut  oft  bv  twisting  of  its  pedicle,  the  growth 
Miay  he  nourished  through  th.-  omentum     If  that 
structure   is   adherent   to    it.     JUitherforcI    Morri- 
-.n    proposes   to    relieve   congestion   of   the    portal 
irculation  by  setting  up  an  anastomosis  b.-tween 
•he  omental   vessels  an  1  the  systrmic  circulation. 
When    an    adhesion    between    the    omentum    and 
narietal  peritoneum  is  produced  artiiieiallv    lar'--,. 
Miastomotic    vessels    open    u,.    and    communiea'te 
With    the   vascular   network    beneath    the   narirtal 
iM.ritoneum      thus    possibly    relieving    tension    in 
<ases  of  obstructed   portal   circulatum.     In   cases 
't  obesity  fat  collects  conspicuously  in   the  r^reat 
-nientuhi      In  hernijc  the  omentum  generallv  con- 
'   acts  adhesions  to  the  sac,   and   becomes   irrcduc 
|ble    or  It  may  fonn  a  kind  of  second  sac  ab.u.t  the 
nun    1  v^  ^    omental  sac  ").     The  end  of  the  omei,- 
un,  by  becoming  adherent  to  distant  parts,  as  to 
'1.0  pelvic  viscera,  may  form  itself  in  o  a  firmly 
,.t  ached  band     ben.ath   which  the   b.,wel   mav  b^ 
ata  ly   strangled.     In    like   manner   the    intesti   e 
.as  been  strangulat.;.!  through  slits  and  holes  that 
i.ave  developed  ui  the  omentum,   usuallv  as  a  re- 
ult  of   inflainmatory   adhesions.     The   functiomi 
-neaning   of   the   great   onientum    is   bv   no   mean 
;   'finitely  established,  but  it  undoubtedlv  i'lcreas" 
•  he   absorp  ive  area  of  the   peritoneum,    and   evi- 
dcnce.is  not  lacking  to  show  that  it  take    an  activ- 
part  in  repelhng  bacterial  invasions  of  the  peri- 
toneal   cavitv.      Thu«      I)r      H      fT      T'n.(  '■"^,»^^'': 
■  !,,,f    fi  *  11  I  ,    iM      n.    n.    Jiuxton    found 

tiat    the    monomulcar    white    corpusel.-s    of    the 
-n'-ntuin  of  rabbits  were  soon  laden  with  tvphoid 

■Mcilli   in  cases  where  artificial  rnlfnr..  l,.wi  i 

'ilnKiuceU    withm    the    pi^itone;,!    <vivitv 

The  mesentery.  -   The    parietal    attachment    of 
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the   mesentery   is   liable   to   some   variation.     The 
point  at  which  this  attachment  commences  above 
is   pi'-iL'tically  constant.     It  corresjjonds   with  the 
ending  of  th(;  duodenum,  is  about  on  a  level  with 
the   lower  border  of  the  pancreas,   and  is  just  to 
the  left  of  the  second  lumbar  vertebra.    (>S(  c  p. 'A~9.) 
From    this   point   the   insertion    of   the   mesentery 
follows    an     oblique    line    that    runs    downwards 
and  to  th(!  right,  crossing  the  great  vessels,   and 
then  ending  in  a  somewhat  uncertain  manne"  on 
the  right  ihac  fossa  (Fig.  T.,,  j..  .-{TO).    The  j)ariefil 
attachment  of  the  mesentery  measures,  as  a  rule, 
about  G  jnch"s.     From   its  "oljlique   attachment   it 
follows  that,  when  hiemorrhage  takes  place  in  the 
abdomen  on   the  right  side  of  the  mes,m';ery,  the 
blood  first  is  conducted  into  the  right  iliac 'fossa  • 
when  on  the  left  side,   into  the  pelvis.     This  may 
explain  the  circumstance  that  collections  of  blood 
an'   more  common    in    the   light   thnn    in   th<'   h'ft 
ihac  fossa. 

The  length  of  th<'  m<>sentery  from  rhe  ^pine  to 
the   l)ow<'I   varK's  in    dirf<'rent   i)arts  <if  the  canal  • 
Its  average  length  is  8  inches.     The  longest  part 
IS  that   which   goes  to   the  coils  of   irti^s'^ne  that 
he  between  a  point  6  feet  from  the  duodei.am,  and 
a  point   li    feet  from    the   same    part   of   the   gut 
(Author).*     Such    coils    will,    therefore,    include 
;)   feet   of   the    intestine,    and    tlie    mesentery   h<>re 
may    reach   the   length   of   10   inches.     These   coih 
are  apt  to  hang  in  the  pelvis,  and  mav  be  easilv 
herniated.     The  length  of  the  niesenterv  plavs  an 
important  part  m  hernia.     If  the   f r.  sh  body  of 
an  adult  be  open.><l.  and  the  condition  of  the"  vis- 
cera and  peritoneum  be  normal,  it  will  be  found 
(hat  it  is  impossible  to  drag  a  loop  of  small  in- 
testine through  the  femoral  c;uial  (artificially  en- 
larged)  on    to   the   thigh,    or    down    the    inguinal 
canal   into  the  scrotum.     Tn   fact,   no  coil  can    in 
any  part,  be  drawn  out  of  the  abdomen  below  a 
horizontal    liiu'   on   a    hnel   with   the   spine   of  the 
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liiliL'S.     It   is  evident,   therefure,   that  i.i   feniDrai 

r  scrotal  hernia  the  mesentery  must  be  elongated 

r  its  attachments  lowered. 
The  mesentery  is  relatively  longest  in  infancy 

:  <1  childhood,  and  a  fnvr  escape  of  the  intestines 
iioia  the  abdomen  is  allowed  in  subjects  under 
I'liljcrty.     The   disposition   of   the  membrane   per- 

lits  also  a  freer  downward  excursion  of  the 
I   'wcls  on  the  right  side,  and  tJiis  has  been  offered 

s  an  explanation  of  the  undue  frequency  of  right- 
-idfd  inguinal  herniae  in  childhood  (Lockwood). 

Mr.  Lockwood  states  that  in  acquired  hernia 
liic  mesentery  is  found  to  have  had  its  attachments 
I'Avered  rather  than  to  have  been  increased  in 
I' ngth. 

Certain  holes  are  sometimes  found  in  the 
riK^sentery,  through  which  intestine  has  been 
strangulated.  Some  of  these  holes,  especially 
I  nose  that  are  sl't-like,  are  due  to  injurv,  ethers 
M»^  duo  to  congenital  defect  of  the  mesentery. 

Cases  of    imperfect   nttachnicnts   of  the  ituscn- 
■^ni  have  been  frequ<'ntly  recorded  of  late  yei<rs 
I  he   primary   attachment  is  at  the  origin  of  the 
'iprrior  mesent4};-ie  artery,   from  which  a  process 
r  nxation  <'xtends  during  foetal  life  towards  the 
'  iglit   ihac   fossa.      If   this   process   is  completx?ly 
wrested    then    the    whole    intestine    may    become 
"fated    round    the    3up'>rior    mes<.mteric    artery 
1  using    obstruction     of     the    bowel,     or,     if    the 
wer    part    of    the    mes<>ntery    is    unattaehed,    the 
"P   tormed  by  the   lower   part   of  the   ileum   and 
■inm<-mrmenfc  of   the   great   bowel    may    und.'rgo 
rotation    nnd   eause   ol)st,'uction. 

IN'ritoiiosil  •^|»si<<>«^  and  4'oiiiiiiiiiii«sitioii<ii 

'uing  to  the  arrangement  of  the  peritoneum  the 
ivity  of  the  abdomen   is  divided  into  a  numbe- 

pntrntwl  spaces,  which  are  connected  together 
<  certain  (ITinite  communications  or  routes 
iunentary  conti^its,  pus,  or  blood  rseaping 
ithm  the  peritoneal  cavifv  tend  h,  eoljrct  in 
itain  of  these  spaces  and  overflow  into  neieh- 
'uriiig  spac.'s   in   w.ll  (Infirwul   fj;,-,.,.* ;,.„..      c.^..„ 
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writers  spc  in  this  arrangement  of  the  peritoneum 
a  resemhlanee  to  the  watersheds  of  a  country,  an<l 
hence   the   potential   spaces  and   routes  are'  som.-- 


Li  VE  R  . 


RDlUA^ 


OoiFic  t 


fvLOfUS 
C*LL    PUDOtB 

SuBMEPAnc  Space 
Duodenum 


Paracolic  CoioVr. 
I'.eo-COLicJu/'cto'' 

All  5up  IliaI'4p_2p 


ImjS.    75  ~  Oia^nim    showing    the    i.venijie    position    of   tia- 
iihdominai  viscer.i  with  ilu-ir  surface  markinjfs.     (.//>■ 

V    /..n.-i;.  ,•'•''"'/  •>•  •""l-l'yi'"t^^'~tii-  point  ;  D-D',  mi,. 

•     t      o    ^;-  h;;v!;  r;^H'^  ""  /'r  "-'''  <l.inn-u,„l,ili,.al  Un. 

.11  tiu  oiitci  iKinli'fdi  tlic  ic.tiH  ,ili(l(,uiini-i. 

times  spoken  of  ns  (he  "  walcrshods  .,f  the  pen 
n.neum.  Tlu'chi.f  ,,r  Ih-s,.  spacrs  an' :  (1)  Th 
ffs.'ier  sar.  Thi^;  (■oni'imiiicaf.'s  will;  (->)  |I„.  ,",//, 
hepatic  sport   l.v  the  f.n'nnn.n  of  Win-luu- ;  ijic  snac 


Tha. 
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'h'Uik  <'d    above    by    tlu-    mul^'r    surface    .,f    the 
.  r  and  I.  low  by  the  du<Hl<nuin,  hepatic  fie\u)e 
n-luii     transverse  niesocohjii,   right  kidnev,  ana 
:it  costo-phrenic   ligament   (Fig.    75).      (;■;)   The 
:l'r    .^uhphremc    spare    between    the    diaphragm 
■  'I  liver;  it  is  lx.unded  towards  the  middle  line 
1/    the  talciform  and  coronary  ligaments;   below 
It   opens  into  the  subhepatic  space.      (A)   The  h ft 
-    .M/7;/,r    ,;>.;a      between    the    diaphragm   above 
nni   Ictt   ]ol,e   of   hver   and   stomach   below;   it   is 
-;  parated  froin   tne  corresponding   rit^ht  space   bv 
•  tnlciform  ligament ;  below  it  communicates  with 
;    Vii^p<n>^ph>uc   spare;   this    space    is    bound<'d 
-•.u    by    the   splenic    flexure   and   its   mesocolon, 
ilj-'  left  costo-phrenic   ligament  and   loft  kidney 
Jhese  fivo  spaces  he  in  the  supra-omcntal  rrqion 
ot^  the  abdomen-above  the  transverse  m.>socolon  ; 
'-  nw  the  transve,s<.,nes..eo]..nth..iv  are  two  spaces 
■'mally    occupied    by    small    intestine  :    thev 
'  )   tile  /•//////   ,nfra-,>,n,  nfal,  bound-d  above  I'.v 
;  insvcrse  niesoc.h.n,  I).. low  and  to  the  left  by 
|i.a.deno,iejunal  junction  and  n.ot  of  the  mesen- 
I  1}  .  (/)  the  left  infra-omcntaU  bounded  abnv.    ■ 
le    transverse    mesocolon;    it    is    separated    from 
(he  right  sp.-u^c  by  the   duodeno-jeiunal   junct 
and  mesentery  of  the  small  bowel.^    The  re  main     I 
^pace-the    eighth-    lies    in    the    pelvis,       l^^ec    t 
'^orlne  in  the  female,  the  recto-vesieal  in  the  ma  e 
nimunications   between    the    supra-    and    infra-' 
'-ntal  spaces  exist  only  at  the  two  extremities 
he   transverse    mes<.eolon.      Overflow    from    the 

"'rnal    to   the   ascending   coh.n    (right   extern-il 

!     raeohc  groove);   by   that  groove    it"  reaches   the 

;      <^  fossa:  from  the  iliac  fossa,  the  pelvic  space- 

■Ml   the   i.elvis    It    „i;.v   mount   to   the   l..ft    infra" 

•nfal   pouch,    ;,nd   fmm   there  the  fluid   n         ■• 

>    make  Its  way  to  fhe  l,.f<   paternal   parac  lie 

-^'^   and    thence   to    the    perisplenic   sp.-ice      Tn 

,     s  description  tne  writings  of  Harnnrd.  W;,llnce 

N.     .Jenkins     and     May.iard     Smith     hav..    I /. 


ai'<' 

the 
the 
n- 

>>' 
rom 


1 1 

1  iovv  eCi. 


.178 


TTTE    ABDOMEN    AND    THE    PELVIS      CIku. 


Siirr:i<-o  iiisii'kiiiKr<i  of   llir  :il><l4»iiiiiial  vis. 

«'«*r:i.--In    Fi^.    Tf)    is   shown    the    pcisition    of    Ihr 
ahdorainal  viscera  in  an  average  individual,  while 


Fig.  76.      Diiigram  showinjj   the  position  of  the  viscera  in 
the  condition  of  visceroptosis. 

A,A,  Sti'nii)-.'ii-.iinMn  lin.' :  it  (■r(i--i.-^  iilx.vc  tlic  tilth  cn-tal  I'iirtil.i  ' 
i;,I!.  ini(l-i']iiua<tiic   lim-;  c.c.   umhilical   line;    D.D.  iniil-h\  ,  • 
iriisiric  line  :  a.  jn'iii-ardiuni  :  /',  st<)iiia<'li  (LTt-atly  clon^fiiloil  .  m', 
thlalcil)  ;    r.   liver;    r'.    Kiecids   lolic  ;   ,1.  iluixlfliuni  :    \   eieei.  ;i 
',    tiaii'-vcj-i'    eoloii  ;    ;/,    rcetuui  ;    A,    ihnif-'aled    gastro-hei..  i 

(IllU'UtUlU. 

in  Fig.  76  is  r«'pr(>sentod  the  position  assumed  !'v 
these  viscera  in  a  well-marked  case  of  risrrn  />^o^;^ 
((jienard  s  tiis4.'as(';.   tbludx  of  such  cases,  cspeciaM.\ 
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ith    the    aid   of    X-rays,    shows    the    lu-ud    of    an 
I  lurate    and    simph^    method    of    indicating    tho 
I -rmal  position  of  tiie  abdominal  contents.     The 
iipppr  limit  of  the  viscera  is  best  indicated  by  the 
M.  rno-ensiform  point  and  line.     The  position  of 
'';,■  sterno-ensiform  point  is  indicated  by   a  dis- 
uiict  depression  under  the  insertion  of  the  seventh 
p.iir  of  costal  cartilages;  the  sterno-ensiform  line 
is   drawn   transversely   on   the  body   through   this 
P'.int   and   should   cross   the    fifth   pair   of   costal 
cartilages  if  the  thorax  is  of  normal  shape.     The 
nixht   dome    of    the    diaphragm,    in    the   standing 
posture,     reaches    this    line;    the    left    dome    is 
'     an    inch    below    it;     in     the    supine     position 
I  he  domes  rise  upwards  i   an  inch.     The  central 
t-ndon    is    h   an    inch    below    the   sterno-ensiform 
I  "int.     In    visceroptosis    the    domes    of    the    dia- 
I'iiragm  and  viscera  within  them  sink  downwards 
i;nfil  they  lie  1  inch  or  more  below  their  normal 
!•  sition   (sec   Fig.   76).     The  ni id-epigastric  point 
i>  taken  on  the   linea  alba  half-way"  between  the 
Miibilical    and    sterno-ensiform    points:    the    niid- 
!-igastric   iine    (transpyloric   plane   of   Addison) 
•  ru.sses  the  body  at  this  point;  it  marks  the  level 
I   the  pylorus  and  pancreas,  with  the  b<'ginning 
I  id  termination  of  the  duodenum  (Fig.  75).     In 
-ceroptosis  the   parts   sink   until   thev   reach   the 
■Ml)iheal  line  (Fig.  70).   The  //w///y/Vv//7///..  drawn 
;ii-ough  the  umbilicus,   usually  crosses  somewhat 
I    low   the   highest  point  on   tlie   iliac  crests;   the 
'ansverse  colon  and  duodenum  cross  the  abdomen 
pove   the   line,    the   bifurcation   of   the   aorta    is 
I    low    it.     In    visceroptosis    the    transverse    colon 
id  duodejium   descend  well  below  the  umbilical 
(Fig.  70).    Tho^/nir/-Jn//)(if/asfrir  point  is  tak<'n 
'"-wnybetween  the  umbilicus 
-     .  .  it  lies   about   !    inch   below 

the    promontory   of    the    sacrum.     The    mid-hvpo- 
-    sfric  lino  crosses  the  iliac  colon  in  the  left  -roin 
d  the   fundu^°  of  the  c»cum_  in   the  right.     The 
:  ■;    :;.-;roi  r  oi  me  rectus  ahdoMiinis  (linea  semi- 
nans)  also  serves  as  a  useful  guide;  at  the  point 


'  u' 

'I  the  lin<'a  alba  half- 
'id  symphysis  pubis 
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where  it  crosses  the  costal  margin  on  the  rigiiL 
side  {rujlit  coato-rertal  point)  is  situated  the  gall- 
bladder; on  the  loft  side  the  greater  curvature  (f 
tlie  stomach  emerges  from  the  hypogastrium  at, 
thisjKiint  (Fig.  75).  A  line  drawn  from  thc 
umbilicus  to  the  right  anterior  superior  iliac  spine 
iy)i?io-iaf/hi/iral  line)  provides  a  useful  guide  t^ 
the  ileo-cjecal  region.  Monro's  point  is  situated 
on  this  line  at  the  outer  border  of  the  rectu;. 
abdominis;  the  ileo-ca-cal  orifice  lies  to  the  right 
of  Monro's  point  immediately  below  the  spinu- 
umbilical  line. 

The  vi^rcra   ai'o  iiiaiiitaiiUMl   in   |»o<>«iiioii 
by  the  action  of  several  structures,  but  by  far  the 
chief  are  the  muscles  of  the  abdominal  wall— the 
external  and  internal  oblique,   transversalis,   rec- 
tus abdominis,   diapliragm,   and  levator  ani.     V>\ 
their  contraction  or  tonus  they  maintain  the  vis 
cora  firmly  pressed  together;  in  the  upright  pos 
ture  the  weight  of  the  upper  viscera  rests  on  tiie 
lower    yiscera.     That    the    musc'"s    are    the    chief 
agents  in  maintaining  the  viscei.t  in  position  can 
b«!  shown  in  many  wa\  s.    In  rising  from  ihe  supiii.' 
tt)    the    upright    ))ostui-<>    th<!    upper    viscera    and 
diaphragm  are  seen  in  the  living  body  (by  aid  of 
X-r;i.\s)  to  des(>end  about  l  an  inch  or  more.    AVIirn 
the  muscles  and  belly  walls  are  cut  away,  and  the 
dead  i)ody  raised  to  the  upright  position,  all  the 
viscera  drop  downwards  to  the  extent  of  2  inches 
or    more.     The    peritoneal    ligaments,    reflections, 
omenta,   and  mese'nteries  merely  limit  the  degree 
of   mov(>ment;    the   viscera   arc   freely   movable   t" 
allow  th(^  extiMisive  respiratory  action  of  the  dia- 
phragm.    Besides  the   peritoneal,   there   are  other 
visceral    supjx.rts    formed    by    vessels    and    their 
sue,  ths  of  conneetiv(>   tissue,'  such   as  the  attach 
ment  of   the    liver   to   the    diaphragm   by   the   in- 
ferior vena  cava,  {ln>  kidneys  and  small' intestin-' 
to  the   posferior  abd(»niinal   wall  by  their  vessels. 
It  is  only  when  the  muscles  of  the  belly  wall  are 

fU-^,,..,    . —  (-    „f i.: ji      i  _._    •_  .    . 

falls  on  the  peritoneal  and  vascular  supports. 
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Vhv  ^tomii4-li.---Its  n'lationsbips  are  :— 
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'Hi  Irlt  to  ri^'lit)  dia 


.V,ore. 
I.i\'T.  Sill  ill  iiiiicntmr.,  'liai'lii-'U'iri. 

Tiaii.sviMsu       iiK'siicoIon, 


m:i;,'1I1,  aljilniiiiiKil  wall, 
liver. 


Sloiit:i4>li. 


u 


IIT         sac,  IKlIII'llMS, 


crura,  solar  ploxiis.  urcat 
vissi'ls,  ,s|(letMi.  Itti  kid- 
ney, aiij  supiaieiial. 

He! 

tii'tat  (.iiii'Miuiiii,  small  iiitAtitifs,  transverse  culdii,  ^-astrn-siileiiio 

(illienlMlli. 

Th<3     cesophagus     perfijrak's     the     diapliragni 
-lightly  to  the  left  of  the  iiiicklle  line  anrl  .-nds  at 
liie  cardiac  orifice  of  the  stomach,   3  to  4  inches 
•  1  ■ep  to  the  terminal  inch  of  the  seventh  left  costal 
irtilage.     The  pyloric  orifice,  permanently  closed 
i'V  its  sphincter  except  when  the  contents  of  the 
--maeh  are  passing  to  the  duodenum,  is  situati-d 
II   the  mid-epigastrie  })Iano  and  about  1   inch  to 
\Ur  right  of  the  lin<"a  alba  in  the  dead  body,  but 
M   the  living,  especially   in   the   upright   pasture, 
•^  jxjsition   is  lower,   being  slightly   to  the   right 
r    tli«;  linea   alba  and  about  2   inches  above   tlu 
'  :iil>ilieus  Uee  Fig.  75).     Being  situaf<'d  under  the 
•i;idrat<3  lobe  of  the  liver  and  bound  to  the  trans- 
wvse  fissure  by  the  gastro-hepatic  omentum,   en- 
i  I  element  or  displacement  of  the  liver  necessarily 
'  iuses  a  disitlacement  of  the  pylorus;  in  cases  of 
sceroptosis   it  may   drop   to   the   umbilical   line 
'  i  !g.  70).     Xoi'mally  the  Jciini  r  rumitun   is  ovnr- 
!   |)ped  by  the  liver,  and  the  gastro-hepatic  omen- 
I    in  is  hid   (Fig,   75),   but  wh<m   the  stomach  b<-- 
'    mes  dilated,  elongated,  or  falls  down,  the  lesser 
•    I'vature    and    gastro-hepatic    omentum    are    ex- 
'    >V^1  (Fie:.   7(5^     A  curved  line  drawn  fiom  the 
ition  of  the  cardiac  orifice  (on  the  8<ncnth  lrf( 
<n1  cartilage,   1   inch  from  the  sternum)  to  the 
ntion  of  the  pylorus  (mid-way  between  the  cpi- 
-    -trie  point  and  right  costal  margin)   indicates 
'    •  normal  position  of  the  lesser  curvature.  Wlnjc 
lesser  curvature  is  comparatively  fixed,  owing 
the  attachment  of  the  gastro-hepatic  omentum, 
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the  greater  curvature  is  freely  movable ;  its  posi- 
tion alters  as  the  stoinacli  is  full  or  empty,  con- 
tractod  or  relaxed.  The  variable  position  of  the 
Ki'oat  curvature  as  seen  in  the  living  is  repio- 
scnt^d  in  Fig.  77  from  observations  made  by 
Dr.  A.  ¥.  Hertz.  WIk'U  the  pati-.-nt  is  standing, 
the  great  curvature  descends  to  the  umbilicus 
or  below  it;_wh<n  lying  down,  the  great  cur\,i- 
taire  is  an  inch  or  more  above  the  umbilicus. 
Siniple  fliJatation  of  the  stomach  leads  t<  a  low 
position  of  tho  G:rentf'r  cur\-atu!'c  without  nlteriim 


Stomach 


Umbil 


Mg.  77.—  Radiographic  outline  of  the  stomach  of  a  patient 
who    has    taken    a    bismuth-laden    diet.       [.Wo-    J'-. 

A.  F.  Hn-t:.) 

A.  Stamli.'i,'  iHi>itit>n  ;  i;,  luiri/ontal  position. 

the  position  of  the  lesser  curvature ;  in  ptosis  of 
the  stomach  both  curvatures  descend,  but  the 
greater  descends  more  owing  to  dilatation  being 
always  pr<'scnt  (Fig.  7G).  In  ptosis  the  curva- 
tures become  more  vertical  in  position  (Fii:. 
7U). 

Tho  shape  of  the  stomach  depends  on  manv 
conditions  :  on  its  state  of  physiological  activif  \ . 
on  the  pressure  of  surrounding  organs,  and  i  a 
its   degree   of   fullness.      In    life,    its  cardiac   ai  <! 

j;;.  iwiii;    [jaiLii    li^iicu    cilili  roHiiy    Ciiii'iriy;    cii^csjinn!  . 

'he   cardiac    part,    which    is   vertical    in    positi.  ii 
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ml    cuiistitutos    about    two-thirds    of    the    organ, 
liiidrrgocs  merely  a,  to?i if,   not  a  /)(  nstaltic,  con- 
II  action.     The  p.vlo'-ic  part,  tubular  in  shape  and 
v'rizontal  in  position,  is  the  seat  of  constant  peri- 
-taitic  waves  during  dige.stion.    These  waves  sweep 
i "Wards  the  duodenu'u  ahjng  the  pylorie  division. 
Tlif    point    at    which    they    begin    is   often    found 
iitracted  after  death,   and  this  observation   has 
-ivcn    rise   to   the   opinion    that  the   cardiac   and 
I  ylnric   divisions  arc  s^'parated  by  a  mid-gastric 
-i>hincter.      When   food   is  swallowed,    it   passes  at 
'  ncv  into  the  i^yloric  division,  and,  as  more  food 
(aki'n,   both   divisions  o*  the  stomaeh   fill   (Dr. 
A.  F.  Hert-5  and  Dr.  A.  E.  Barclay).     The  fundus 
f    the   stomach,    lying    in    the    left    dome   of   the 
iiaphragni,  contains  air  both  in  the  resting  and 
ntive  stomach.     When  empty  the  stomach  may  bo 
'  'iind  to  be  diastolic  or  systolic;  if  systolic  it  is 
:  iially  covered  by  the  transverse  colon,  and  does 
imt  present  when   the  epigastrium   is   laid  open. 
Tho  two  extremities  of  the  stomach  are  its  most 
lix^d    points.     The    cardiac    extremity    is    loosely 
fixed   to   the    diaphragm    by   the   oesophagus,    lax 
!•  rioesophageal  tissue,   and  gastro-phrenic  rcf!ec- 
ims  of  peritoneum;  the  pyloric  end  is  fixed  to 
thr>   liver   and    posterior   abdominal    wall   by   the 
ixastro-hepatic  omentum,  by  the  hepatic  branch  of 
the  coeliac  axis  and  th.    tissue  surrounding  that 
vessel.     The  close  relations  of  the  stomach  to  the 
Haphragm  and  thoracic  viscera  serve  in  part  to 
.plain  the  shortness  of  breath  and  possible  pal- 
'  itation  of  the  heart,  etc.,  that  may  follow  upon 
-^tension    of   the    organ    (Fig.    75.  'p.    .370).      The 
ar  proximity  of  the  heart  to  the  stomach  is  illus- 
ated  by  a  case  where   a   thorn    (of  the  Priinnx 
"nn.'^n),  ^  an  inch  long,  had  been  swallowed  and 
!'l   then   found   its  way  through  the   diaphragm 
u({  pericardium  into  the  wall  and  cavity  of  the 
irht  ventricle. 


I    no    ■\'icm»a    IG    c?^lO/^r»r^f  1  l.li-v    j-^  f 


j:i. 


iif^n 


the    pylorus   is   obstructed.     The    distended 
i-aii  may  reach  as  low  as  Poupart's  ligament. 
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The  stomach  rests  behind  ou  the  lesser  sac  of 
the  peritoneum,  which  plays  the  part  of  a  bursa 
to  it.  Gastric  ulcers  rarc^ly  perforate  into  the 
lesser  sac,  but  when  they  do  the  contents  can  only 
escape  by  the  foramen  of  Win  slow,  and  may  not 
be  seen  when  the  abdomen  is  opened.  The  sac 
is  opened  by  incising  the  great  omentum  at  the 
grciiter  curvature  of  the  sttmiach. 

The  stomach  has  been  frequently  wounded.     In 
most   cases   a   fatal    result   rapidly    follows   upon 
these    injuries,    for    the   contents   of    the    stomach 
escape   into  the  peritoneal  cavity  and  set  up  an 
acute  peritonitis.     The  most  certainlv  and  rapidly 
fatal    cases,    therefore,    are    those    in    which    the 
stomach  was  full  of  food  at  the  time  of  the  acci- 
dent.    The   empty   stomach,    being    deeply    placed 
and  lying  against  the  posterior  ,ibdominal  wall  in 
a  c(»llapsed  state,  is  but  little  exposed  to  injury. 
A   small   punctured   wound   of   the   stomach   need 
not  be  followed  by   escape  of  contents,   since   the 
loosely    attached    mucous    membrane    may    escape 
from  the  wound  and  effectually  plug  it.     This  was 
illustrated  many  times  in  the  JJcwr  War,  the  visciis 
having  been  perforated  by  a  Mauser  bullet.     The 
stomach    has    protruded    through    wounds    in    tlie 
abdominal  walls,  and  has  been  returned,  with  no 
evil    results   fcdlowing.      In    a    few   eas<'s   the   bellv 
wall  in  front  of  the  stomach  has  been  wounded, 
the   viscus   has  protruded,    its   anterior   wall   has 
been  wounded  by  the  same  injury  that  penetrated 
the  parietes,  and  a  fistulous  opening  leading  into 
the    stomach    cavity    has    resulted.     The    best    ex- 
ample of  such  cases  is  afforded  bv  the  well-known 
instance  of  Alexis  St.   Martin,  the  subject  of  so 
many  physiological  experiments.     In  this  man  the 
abdominal  parietes  in  front  of  the  stomach  wei- 
torn  away  by  a  gunshot  wound,  a  part  of  the  an 
t(>rior   wall  of  ilie  stomach  sloughed,   and  a  per 
manent  fistula   resulted.     Dr.    Murchison    report.; 
the   case   of  a   woman   in   Avhom   a  gastric   fistuL; 
was  pi-oduced  by  the  continued  pressure  of  a  cop 
per  coin  worn   over  the  epigastric   region.     Thi  • 
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iMin  was  dclibcratoly  worn  by  tho  patient  in  order 
fM  pxcito  a  l('sif)n  that  w<.ulcl  arous.-  th-'  svnipathv 
'  i  hor  friends.  The  pressure  led  to  an  ulcera- 
!,-n  that  hnally  (.pcrnMl  up  th<^  stomach.  In  many 
cases  the  fistula  has  been  due  to  uh-erative  diseases 
r  .mmencing  in  the  st.nnach  itself  and  spreadinc 
•lit  wards.  ^ 

Some  remarkable  cases  have  been  recorded 
wliere  foreign  substances  have  b(>en  swallowed  and 
have  lodged  in  the  stomach.  Certain  of  these 
■•i-cs  serve  to  illustrat.'  the  capacity  of  the 
^t-mach,  and  among  the  most  striking"  is  an  in- 
stance where  the  viscus  at  death  was  found  to 
"iitain  thirty-one  entire  spoon-handles,  each 
ii-ait  5  UK-hes  long,  four  half-hmdlrs,  nine  nail.s, 
t  an    iron  slin.-heel,  a  screw,  a  button,  and  four 


weighed  2  II).   s  oz.     The 


U  ! 


"iiles.      The  wtioie  mass 
!'  li  ient  was  a  lunatic. 

Lymphatics    of    the    stomach.-The   stomach    is 

ii  uudantlv  suppli<>d  with  lymphatics,  which  com- 

ii'iHV   in   the    mucous   cat   and   form    |)iexuses   in 

"'■  submucous  and  muscular  strata,   from   which 

'-•Tent    vess<-ls    pass    to    glands    along    the    lesser 

"  d  greater  curvatures.     By  tho^c  vessels  primarv 

•    neers   of    the    stomach    sprea  I,    and    hence    their 

;  iin(;xions   boconie  of   surgical    important"       The 

I -tribution    of    the    glands    cnnectvd    with    the 

•  -niach    IS    shown    in    Fig.    7h.      TIk'    chief   group 

:he    rornNarj,-~i^   situated    near    the    oesophageal 
■ihce    and    a  .aig    the    uj-per    part    of    the    les.ser 

:'\ature       The  afferent  ve.ss^^ls  of  this  group  are 

■  wn  m  I'ig.  TS;  the  efferent  vessels  pass  with  the 
Vnary  artery  to  the  suprapancreatir-  group 
•  ind  tiie  lesser  sac  and  near  tho  origin   (  f  the 

■  !;ir  axis  from  the  aorta.  The  .^uhp„J,n-ir  ,,rm,n 
-iluatefl  below  and  behind  the  nvloru^  It 
•ives  afferent  vessels  from  glands'  along  the 
ater  curvature  (right  gastro-epipl„ic),  and  from 

pylorus^  and    duodenum;    its   efferent    vessels 

■••.  ii.-i    rnr-    f-.ejjirnc    artery    to    the    Fnipmpnn- 

'fir  rjrnup.  and  some  also  end  in  the  superior 

-ntenc   group    at   the   origin    of   the    superior 
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m<*sentcric  ait<i>-.  Tlif  «  t'f<rrnt  vossfls  *>}  the 
siilipvlnrif  cniii|)  ai.'  juiiirtl  \>\  the  lymphatics 
from    t]]r    li\»r    (^(c     I'ii^.     T-^).      ( Jaiiiit'Sun    ami 

I  )ipl)snll.  ) 

(iastrotomy  aiiil  gastrostomy.     (Ja.sti'dtdiiiN  ci'ii- 
sists    in    npriiiiiu;    thr    stumach    tlii-imtrh    the    ari- 
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Fi^.  78.     The  groups  of  lymphatic  gifinds  connected  witli 
the  stomach.     (/'";/'.  -f.  A'.  J:i.-in>-^o,i  «„,/  .)/,■.  ./.  /■.  JJo'iso,  .) 

terior  abdominal  wall  for  the  purpose  of  removing 
a  foreign  body,  for  making  an  examination,  cr 
for  dealing  with  a  simple  or  maliffnant  ulcer: 
gastrostomy,  in  oinming  the  stomach  in  a  like 
situation  with  the  object  of  establishing  a  gasti  ic 
fistula  through  which  the  patient  may  be  fed  in 
cases  where  the  guiiet  is  oCcinurd  bv  disease.  1  i  »' 
uncovered  part  of  the  stomach,  accessible  in  thp  >> 
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,'.iatiuiis,  IS  rL-presciitcd  l).v  a  triangular  area, 
l-und.'d  on  the  right  l.y  the  edgo  of  the  liver,  on 
the  left  hy  the  cartilages  of  thr  ^■igiiih  and  ninth 
fbs,  and  Ulow  [•y  a  hoii/,,ntal  liiir  parsing 
>  tw.en  th<'  tips  ,,f  th.'  t^-ntn  costal  cartilages 
'  I  ig.  '.)).  The  incision  in  these  <.pcrations  must, 
I'    situate    in    this    triangle,    and    may    he    made 

'tier  parall.d  to  and  ah.uit  two  fingers'  hreadth 
•  'Ml  thi;  flee  lj,,rder  of  the  costa',  or  along  the 
riL  semilunar  line.  In  the  former  incisi(,n  the 
riiree  flat  muscles  of  the  abdomen  are  cut  through 
In  gastrostomy  the  stomach  is  not  opened  at  the 
Meie  ,,f  the  oi)eration.  but  is  nierelv  secured  to  the 

■iind,  and  a  few  days  are  then  allowed  to  elapse 
-■  iliat  adhesions  may  form.  At  the  end  of  this 
:inie    the    \  iseus    is    <,})en.'d.      The    opening    must 


i  ■  e(is   be   \er\-   snial 
The    |».vloi-ii«i,    is 

•  I'ld    should,     when 

the    forefinger.       In 

the     pylorus,     la)'g<' 


noi'inally    in    a   closed   state, 

<|pV"'    '"'    <'apahle    of    taking 

spite    of    the    narrowness    of 

.„..,■■       ,    , ,--       substances     that     have     been 

s«al  owed   have.  b<-en   pass^-d  by  the  anus  without 
ti'oube.      Among    Uk's..    may    be    notod    a    iiK^tal 
pencil-case,    .}',    niches    long,    10   ounces   of   garden 
''.■nis,    and  fragUK'nts  of  crockery-ware   swall-.wed 
I'v    a.    luna  ic:    a    fork,    a    door-key,    and    othor 
s  range   bodies.      Needles   and   similar   sharp    sub- 
s  ances     hat   have   been   swallowed    have   travelled 
"It.  of    the^  stomach    or    bowels    and    have    found 
I'leir  way  to  the  surface  at  various  points  in  the 
-riv.     In  a  patient  under  my  care  at  the  London 
tl'spital  I  extracted  from  beneath  the  skin    near 
•"  groin,    a   needle  swallowed   some   months  pre- 
;  "usly      In  a  case  reported  in  the  Lannt  a  needle 
IS  extracted   from  the  middle  of  the  thigh  six 
-nths    after    it    had    been    swallowed ;    and    like 
stances  are  recorded  elsewhere 
U!n>rrtm,>h,,    may    take    place    in    the    ,,vIoric 
!inict<'^  leading  t..  the  functional  sten.,sis  of  the 
;  ^^-c.     io  occurs  soon  alter  birth,  and  its  cause 
n    'J     •'^^I^slit/or  m  the  reflex  mechanism  which 
v,iilates    it.     It    IS    not    easy    to    tell    when    the 
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rm:   ahdomkn   and  thi:   im;lvis    ch. 
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sphinct*')-  is  h\  pD'trnphiod,  l)reaus.<  the  thickness 
<if  the  e.rcuhir  layer  depends  on  the  degree  nf 
eoritractioii  at  death.  In  a  normal  child  of  three 
Mionths  the  circular  layer  of  th<'  sphincter  varies 
ti'oin  1  to  2  nini.  in  thickness  at  the  pylorus,  an*! 
I'xtends  along  the  i)yloric  canal  for  '25  jni'n.  (I 
inch);  if  the  thickness  is  o\er  :;  mm.  the  sjihinctrr 
mav  he  r<"gard<'d  as  liypeitrojjhied  ( L.  Mackey). 
Hela.xafion  of  the  s))hincter  normally  follows  when 
the  chyme  expelled  from  the  stomach  has  l.een 
lienfralized    in    the    duodenum. 

Resection  of  the  pylorus.     The  i)ylorus  is  fre- 
(lu«Titly    the   seat,   of    cancer.      As    a    means   of    re- 
lieving   the    pacient.    the    whole    of    the    diseased 
pylorus  has  l)een   removed,   nnd  the  divided  ends 
of  the  stomach  and  duodenum  united  by  sutures. 
The  situation  of  the  cancerous  pylorus  within  the 
ahdomen  varies  considerably,  as  the  diseased  part 
is  very  apt  to  shift  its  position.     It  is  often  found 
to  have  sunk  down  by  its  weight  to  a  point  below 
the   umbilicus,   and  to  have  contracted   adhesions 
to  adjacent  organs.     The  di.seased  part  has  to  be 
isola^'d  and   the  omental  connexions  of  the  righ' 
ond    of   the    stomach    freely    divided.     The   vessels 
that  are  almost  certainly  divided  are  the  pyloric, 
the   gastro-epiploica   dextra,    and   the  gastro-duo- 
denal.     The  operation  has  not  b(>en  attended  witii 
much  success.     The  cancer  is  apt  to  become  diffuse, 
to  spread  to  adjacent  tissues,  and  to  lead  to  earh 
lymi^hatic    invasion    of    tho    greater    and    lesser 
ouHMita  an<l  of  the  sujirapancreatic  glands. 

(iastrectomy.  Considerable  ])oitions  of  the 
stomach  have  been  excised  in  ca  >es  of  cancer  and 
tho  entire  organ  has  been  remo\ed  (total  gastrer 
tomy)  for  the  same  cause.  Up  to  the  time  o^ 
writing,  s  )me  fifteen  examples  of  this  operation 
ha\e  Ix'en  recorded,  \\ith  nioi'e  oi-  l(>ss  immediate 
death  in  five.  \n  Sclilatfer's  first  case  of  ga~ 
trectomy,  performed  in  is[)T.  tlie  patient  died  in 
fourteen  months  from  secondary  dcjiosits.  T{icord 
pubhslK'd  a  case  in  which  he  remov.'d  the  Mhole 
stomach,    the    first    ))iece    of    the    fluddenn,.,     nn.l 
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!  a.L  oi  the  pancreas.  The  patient  was  alive  and 
V  .11  eleven  months  alter  the  operation  {Gaz.  des 
li"l>^t'n,j;  A  areh;J-_>nd,  I'JOO).  There  is  difiiculty 
"  uniting  the  gullet  t..  the  small  int.'stino;  both 
-  ::ii  nerves  are  divided  as  thov  emerg.-  through 
^'-  «  laphragm  and  thr  snlar  i)l,.xus  is  apt  to  be 
!    ii^hly   handlrd. 

Other  operations  on  the  stomach.-  Manv  oth.r 
•  P-nitions  are  i)erf..rmed  upon  the  st.^mach  which 
'^'1     no.vly    fur   menti.m    in    this   place.      One   of 
"•    most    useful    and    the    most    frecp.entlv    per- 
TMied    IS    'jnsfro-j,j„nostomi,.      Heiv   an    op<.ning 
;"■    stuma)    IS    made    betwern    the    stomach    and 
;"'     upprr    part    of    the    jejunum.      An.    opening 
!'^^    also    to    b<-     made    in    the    transverse    meso 
;     ;;"    m    ord.-r    that    the    bow.l    mav    b.    applied 
;■  ihr  posterior  aspect  of  the  .stomach.     In  making 
'  •■;;l»<'"ing  thr  niKhih;  colic  art.ry  and  its  larg<-r 
ranches  are  to  be  avoided.     The  operation  is  per 
'•""ed    in    cases    of   stenosis    of    the    ])vlorus     in 
'.'>.vs  of  dilatation  of  the  stomach  wi  hout  mu Jh 
^f-nosis,    in    certain    examples    of    ulcer     and    in 
-any    other    conditions./ln    the    op";ation    o 
''"     >f'!^ty^.    '}    non-mahgr'ant    stricture    of    the 
d     free'  ^'l^^^^^'^'/^^,  .tl^-.  Kvloric   passage  thus 
Int      ■    f        !ff>.'fropha,tiun  certain  conditions 
•lilated  stoiiiach  are  dealt  with  bv  taking  in  -i 
■I'     or   pK'at   in    i\..   stonuich    wall'  and   1^  [hus 
-^t'liing   its  capacity. 
^^iiiall    i..n.sli„o>--  The    average     length    of 
■   small    intvstmr    m    the   adult    is  -22',    hvi     tin- 
>. ernes  being  30  feet  and  15  feet,   the  length, 
.-nsiderable    extent     depending   on    the    degnve 
-^ontraction  of  the  longi'tudinal  muscular  coat, 
the  fittus,   at  full  term,   the  lesser  bowel  mea 
■"s  ab,.ut  9,i   feet.     It  is  roughly   reckoned     it 
tnst  S  or   9   feet   of   the   adult   bourl    lu-long   tV 
!.junum,and  the  remaining  12  or  1:5  f,..t  f.i  tho 

'•■   arbitrary.     There   is  no  on<.   point  where   it 

^tinrs  is  l,a...i  n,.,.,i  th,.    ■     Mini's  work  •■o,, 
i.i'ri'i"ii,  i.ss:). 
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(•;in  lie  said  tlial  thr  jejunum  <ikI;>  and  tin'  ilriun 
c(»niin('iicrs.  When  the  small  intiistines  are  cx- 
p(xsed  by  accident  or  operation,  it  is  often  dilii- 
cult,  especially  when  there  is  abdominal  disease, 
ti)  iTcd^iiize  the  upper  fi'om  the  hiwc  r  jiait  (if  tlir 
gut.  It  may  be  noted,  however,  that  the  jejunum 
is  wider  than  the  ih'urn  its  diametei-  Ix'ing  \  i<i 
an  imh  greater  than  that  (»f  the  ih-um),  ami 
its  coats  thicker  and  moi'e  xaseular.  If  the  gut 
be  empty,  and  can  be  rendered  translucent  by 
being  held  against  a  liglit,  the  lines  of  the  valvulae 
conniv(!ntes  can  be  well  seen.  These  folds  aio 
large  and  numerous  in  the  jejunum,  but  become 
small  and  scanty  in  the  upper  ileum,  and  are 
wanting   in   the   hiwer  thii'd  of  that  bo\v<'l. 

The  coils  (if  small  intestine  occupy  im 
tain  position  in  the  abdomen.  In  the  fu^tus, 
duiing  the  earli<'st  ])art  of  ext  I'a-utoiine  life 
l)ulk  of  tlw  small  intestine  is  i)laced  to  the  1. 
of  the  mia(.Ue  line.  This  is  on  ac'ount  of  the  re- 
latively large  si/.e  of  the  liver,  to  the  weight  of 
which  the  lesser  bowel  no  doubt  acts  as  a  counter- 
poise. In  the  majority  of  adult  l)odies  the  small 
intestine  is  disposed  in  an  irregularly  curvid 
manner  from  left  to  right.  Th(/  gut, '  startiiiL' 
from  th(»  duodenum,  will  first  occupy  the  contigu 
ous  parts  of  the  left  side  of  the  epigastric  and 
umljilical  regions:  the  coils  then  fill  scmie  part  of 
the  left  hypochojulriac  and  lumbar  regions;  th(  v 
now  connu(_iiily  descend  into  the  ix'lvis.  reapjjeai' 
in  the  left  iliac  quart<'r,  and  then  oceu^v  in  oihI'T 
the  hypogastric,  lower  umbilical,  righ't  lumbar, 
and  right  iliac  j-egions.  before  reaching  the  latt' r 
situation  they  commonly  descend  again  into  tin 
pelvis. 

Much  interest  attaches  (o  the  coils  of  small 
int<'stine  that  ar<>  found  in  the  pelvis.  Th(>se  :mv 
the  coils  that  are  apt  to  become  involved  and  ad 
hereiit  in  cases  of  ])elvic  peritonitis,  and  that 
would  jirobably  form  the  protrusion  in  nu)st  ca-i-^ 
of    ol)tuiat-or.    sciatic,    and    pudendal    hernia.      No 
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iiMiunt  fdund  iii  the  adult  pclvi.s  (icpends  iiiaiuiy 
upon  the  state  of   distension  of  the  bladder  and 
I ctuni,    and    upon    the    position    of    the    sigmoid 
ti'xure.     The   coils   that   are   most   usually   found 
in  this  i)osition  belong  to  the  terminal  part  of  the 
:^iim,   and  to  that    part  of  the  intestine  that  has 
i    111  already  alluded  to  as  possessing  the  longest 
:  H  sriitviy    (p.     :iTl).       The    ileum    is    the    part    of 
til-'    intestine    that    is    most    frequently    found    in 
iiiijcuinal  and  femoral  hernia'.     It  is  also  tlie-  \j.at 
most  usually   involved   in   cases  of   strangulation 
l'\    internal  bands,  b\   holes  in  the  mesenterv.  etc. 
Of  all  the  viscera  the  small   intestines  are  the 
most  exposed  to    inju.-y,   and  at  the  same  time  it 
must  be  noted  that  l)y  their  elasticity,  and  by  the 
'•use  with  which  their  coils  slide  over  one  another 
jO'd  so  elude  the  effects  of  pressure,  they  are  the 
!"Su  adapted   to  meet  such   injuries  as  contusions 
.1!  J  the  like.     A  minute  puncturcui  wound  of  the 
lall  gut  does  not  lead  to  extravasation  of  con- 
'•■nts.     The  muscular  coat  contracts  and  closes  the 
ttle  opening.     Thus,  in  excessive  tympanit^'s  th<' 
i"\vels  are  oft-n  freely  punctured  in  many  places 
ith    a    fine    'a))ill.rry    trocar,    to    allow  'the    gas 
'"  escape,   without  any  evil   i'<'suliing.     A  <-ase  of 
i'l<'stinal   (.l)struction  of  sixteen  Aveeks'   duration 
^  re})()rted,  in  which  the  abdomen  was  punctured 
'  ''I   times    (/iostou    }[(,!.    Journ.).     If   the    wound 
'      a  little  larger  the  loose  mucous  membrane  be- 
..iines    everted    or    protruded    through    the    wound 
nd    rffeetually    i)lugs    it.     Gross    observed    that    a 
ngitudmal^  cut   m    the   small   bowel   2.\    lines   in 
ngth    was    immediately    reduced   to   a    wound    1^ 
liiios  in  length  i)y  muscular  contraction,  and  that 
■  I"   eversion    of    the    mucous    membrane    in    adcii- 
!  on  to  this  contraction  entirely  sealed  tlie  open- 
I'lg.     Even   the   opening   made   in    the    intestine— 
r  example,   in  the  jejunum— by  the  penetration 
\  a  Manser  bullet  may  be  attended  bv  no  escape 
!   contents.     A  contracted  emptv   piece  of  bowel 
■lomes  nearly  twice  as  long  when   distended. 
V'V.  iiig    to    I  lie    greatfi     jiowi-i     (.i     iiie    circular 
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layer  of  muscle  a  longitudinal  wound  gapes  more 
than  a  ti'ans\eise  wound,  and,  in  consequence  of 
the  greater  muscular  development  of  the  jejunum, 
wounds  of  that  )art  gape  more  than  do  those  of 
the  ileum.  Transverse  wounds  gape  most  when 
inflicted  across  the  free  border  of  the  gut,  since 
in  that  place  the  longitudinal  muscular  fibres 
arc   thickest. 

In  one  remarkablt;  case  a  man  was  stabbed  in 
the  belly.  It  was  subsequently  found  that  there 
was  a  small  puncture  in  the  ileum,  which  had  been 
plugged  by  th(!  mucous  membrane  and  further 
secured  by  recent  lymph.  The  man  did  well  until 
the  fourth  day,  when  he  died  somewhat  suddenlv. 
It  was  then  found  that  an  intestinal  worm 
(Asrans  lumhriroides)  had  worked  its  wav 
through  tlu"  wound,  breaking  down  the  adh<'sions. 
and  had  escaped  into  the  peritoneal  cavity.  Ex- 
travasation followed,  and  thus  the  worm  was  the 
immediate    cause    of   the    man's    death. 

The  calibre  of  any  pijrtion  of  the  smnll  in- 
testine  depends  mainly  upon  the  conditi(  "  its 
muscular  wall.  The  tube  may  become  m  .x  vOn~ 
tracted  when  einpty.  In  peritonitis  and  in  cer- 
tain other  conditions  the  muscular  coat  is  para- 
lysed and  the  bowel  becomes  intensely  dilated  bv 
gas   (tympanites). 

Meckel's  diverticulum.- From  ..i,e  to  four  f.vt 
ti'om    the   end    of   (he    ileum    is   sometim<'s   seen    a 
diverticulum   (Meckel's)   (Vi^.   7!>)  (hat   iepre.sen(s 
(he  remains  of  the  vit^^llo-intestinal  duct  (p.  IMO) 
It  may  be  ex|)ected  m  2  per  cent,   of  the  bodies 
examined.     This  diverticulum  usuallv  exists  as  a 
tube  of  (he  same  structure  as  the   intestine      I(< 
length    varies.        It   may    sometimes   extend    as   ,i 
patent  tube  as  far  as  the  umbilicus.     It  is  mor, 
often   but  a  few   inches  long,   and  may  then   end 
in  a  free  conical  or  Klobular  extremitv,   or  in    • 
fibrous   cord.     This    diverticulum    may^  cause    in 
testmal  obstrucfion  in  many    ..avs.     Its  end  ma\ 
n.ntraet  adh«'sions,    and    beneath"  the   bridge   Ihii^ 
;:■::.-;..;  a  I<K.ip  of  bouci  may  be  strangie(i.      it  max 
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.vist  itsrlf  about  a  pi.'co  of  intestine  so  as  to 
-rm  a  knot  round  it.  It  may,  from  its  adhesions, 
•  drag  upon  the  ileum  as  to  cause  "kinking" 
f  the  tube  at  Its  point  of  origin.  In  moro  than 
■"■  case  It  has  been  found  in  an  external  hernia 
'  may  l)ecome  invaginated  and  start  an  intussus- 
rtion  of  the  bow.'l.  The  lumen  of  the  gut  is 
Men  c(.nsideral)ly  diminished  at  or  near  the  site 
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I  1^.  79.     Diagram  to  show  Meckel's  diverticulum,  the  re- 
mains of   the  vitello-Intestinal  duct,  and   of  the  arterv 


the  dixcrticulum,  and  at  this  narrowing  in- 
ssusception  of  the  bowel  may  commence. 

A  loop  ,.f  ;i.,wel  may  b<"  strangulat^'d  ov«'r 
■;    remains    of    a    i)at^'nt    vit^i lo-intestinal    duct 

'."••.• '^^-  J^'  ^'"^'*^'  ^^  complete,  ends  at  tho 
il'jhcus.  The  artery  of  the  y.,lk  sac  may  also 
i^ist,  and  lorm  a  cord  b<<tween  the  mes<-nterv 
the  ileum  and  the  umbilicus,  and  over  this 
li'op  of  bowel  may  becom<!  sti  angulated.  \ 
'it  cord   may    pass   from   the   nies<>nterv   of   the 
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i"i\\c'l  may  bocoine  incarc'orat<  d.  Sucli  a  curd  may 
arise  in  idrec  ways:  (1)  from  the  prnximal  i)aii 
<if  tli4'  ait<Ty  of  the  yolk  sac,  {•_')  fi'oin  the  iu-a 
In.rdrr  of  a  iiK'scnt^'ry  with  which  the  di\-ei'ti- 
cidum  may  ]u-  [H'ovided,  and  {'■'-)  hy  the  chai^ation 
"f  an  inflammatory  adhesion  between  the  apex  if 
the   di\  cit  iculum   and   the  mes^ntei-y   ( I' if^.    79). 

Duodenum  and  fossa  duodeno  >  jejunulis.  - 
The  fiist  poition  of  the  duodenum  is  ne;'  'y 
ln>rizontal.  It  measures  about  -J.  inches  in 
length  and  passes  backwards  from  the  pyh)rus  in 
near  the  ui)per  end  of  the  right  kidney.  The 
second  portion,  abo^it  '.'>  inches  in  length,  d(^scends 
vertically  in  front  (»f  the  inner  border  of  th  ■ 
right  kidney  to  the  level  of  the  third  lumbar 
vi!rtebra.  Tht^  third  jjortion,  some  5  inches  in 
length,  crosses  from  right  to  left  in  front  of  the 
third  vertel)ra,  and  then  ascends  for  a  short  dis- 
tance on  the  surface  of  the  left  psoas  muscle,  to 
end  in  the  jejunum  to  the  left  of  the  second 
huiiljar  veit«;bia  (Fig.  7,").  p.  ;!7(j).  The  first  pdi 
tion,  which  is  movable,  is  invested  by  pei-itoneum 
in  the  same  manix'r  as  the  stomach.  The  Seconal 
part  is  covered  l)y  pei'itoneum  in  front  only,  ex- 
cept at  the  spot  where  it  is  crossed  by  the  bans 
verso  colon.  The  third  part  is  also"  covt>red  liv 
peritoneum  on  its  anterior  aspect  oidy,  this  nieni- 
brane  being,  however,  free  of  the  giit  where  th'' 
superior  mesenteric  vessels  cross  it.  A  constrie 
tion.  probably  functional  in  nature,  is  us\iallv 
found  at  the  termination  of  the  third  stage. 

The     end     of     tlie     duodenum,     the     duodene- 
ji^junal    bend,    is   v(>ry   firndy   htdd    in    place   by   a 
band   of  fibro-muscular  tissue   that   descends  upon 
it  from   the   I'ight  crus  of  the  diaphragm  a    vl  th. 
tissue  about  the  c(eliac  axis.     Thijj  band  is  ealleii 
the  suspensory  muscle  (,f  (h,.  (hmdenum  (Treitz).    !r 
serves  also  to  supi)ort  the  mesentery.     In  ptosis  ef 
the  viscera  the  n(>ck  of  the  paiu-reas  and  duode)i. 
jejunal    bend    are    the    least    displaced    ])arts    b. 
cuiise  nf  ihcir  aiiaciiment  to  ijie  posterior  wall  b\ 
the  fibrous  tissue  round  the  c(p1iac  axis  and  origl  i 
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f  th(>  superior  nios(>ntoric  artery.     All  sections  of 
lie    duodenum    have    been    ruiUured    by    violence. 


the 
be 


Owing  to  its  large  non-peritoneal  surface, 
l"'wel,  if  approaciied  from  behind,  nia\ 
Aounded    without   opening    tht;    peritoneum.' 

Brunner's  glands  occur  in  the  first  stage  of  the 
.lu.;denum;  their  secivtion   probablv   protects  this 
p.irt   oi    the    gut    against   the    acid    chvme    which 
i>  only  nrutrahzed  as  it  reaches  the  srcond  sta^e 
it   IS  probably   because  of  the   natiuv  of   its  con- 
tents that  the  first  stage  of  the   duodenum   is  so 
tivquently  the  site  of  ulceration  ;  over  90  prr  cent 
<■}  duodenal  ulcers  occur  in  the  first  stage  (X  ollin) 
I  he  ulcer  may  perforate  and  the  contents  escape 
Hi  to  the  subhepatic  space,  or  adhesions  mnv  form 
'o  surrounding  organs-  th<'  gall-blachl-.r,  thr  liv.-r 
I  111"  head  of  the  pancreas,  the  right  kidney,  (,r  the' 
!"'patic  ilrxure  of  the  colon. 

Very    frequently    small    diverticula  of  the  mu- 
cous   membrane   are    formed    at    the    p(,inf    uhrr.. 
'hr     c.mmon     bile-duct     perf<.ratos     the     muscle 
'";it     of     the     duodenum.      They    an-    (,ft.-n    larue 
■"'.ugh    to    take   thp    first   joint   of    the    forefinger 
ind    occur    especially    in    cases    of    ptosis    of    the 
.isecra.      In   the  newly   born   a  complete  orr/usion 
■I    thr   duiuhnum    may    be    f.auul    just    above    the 
ntrance   ot    the   common    bile-duet 
Passing   from   the    front  of   the    terminal    (as- 
-nding)   part  of  the   duodenum,    a   fold  of  neri- 
'Tieum    is    often    seen,    that    joins    the    par  etal 
;;ritoneum  to  the  left  of  the  piece  of  .„t  L  ques' 
'.or .     This  fold  marks  off  a   fossa  of  triangular 
u  line,     he  <,rifice  of  which  is  directed  upwards 
!     have    f„und    the    fnssa    in    abont    50    ,,er    eent 
'    the    bo(  irs   examin<M|.      It    is    called    (},.■    fossa 
'U.odeno-;eunall.;     it   is    usually    large  em.ujr" 
'iKc   th<>   tip   ,,f   the   finger,    ane'    ' 
;ist    helow    the    duod,' no  jejunal 
'"Sides      th<'      lower      f.,Id.      (h..^ 
'I      UI)l)er.      s<.«     fb.if      *!-.•     f...    .-. 
''o\e    and    bel.,\v    by    a    er.'sern'tie 


•I'lir.il     sfa(( 


'f     p.uis.    (h,.    f 


Its  ojiening   lifs 

l'<;nd    (Fig.    ho). 

is     often     also 
1  1    .    .      . 

-     rn/Uinl<(!     iioifi 

margin.      In    (he 


ossa 


iS 
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thi'  (rniiiiiai  part  (if  tlic  cluodmum  ;  the  fdss.i 
is  (inly  apparent  \\\un  the  dundeniun  is  arti- 
ticia!l>  (lisplac'd.  TIk-  infcrin)-  ni('S4'nteric  vuiii 
ascends  near  the  left,  niai'gin  (if  the  i)(ick<'t. 
This  fossa  is  the  anatomical  cause  of  7nrxen- 
fcric,  inr.^ofdl ir,  tuf  sn;/r/.-<f  ru\  or  rt  f  ro/x  rifo/K  /// 
Iter  Hid.  The  conniiencenieiit  of  the  jejunuin  presses 
into  the  fossa,  enlarges  its  cavity,  and  ultimately 


in 
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Mj*.  80.     The  fossa  duodeno-jejunalis. 


separates   th(>    peritoneum    from   its   pdsterior   at 
tachments.     More  and  in(jre  of  the  small  intestiiir 
passes  into  th(;  incn^asing  p^uch,  until  at  last,  a- 
in  the  case  reported  by  JSir  Astley  Cooper  and  i' 
many  others,  nearly  the  whole  of  the  small  intc; 
tine  may  he  found  hidged  in  an  enormous  media  i 
retropv'ritoneal    sae.    the    niduth    of    which    is    tli 
orifict^   of   the    fossa    duodeno-j(M'unalis.     The    dm 
tienum  ('an   he  si>en    td  enter   the  sac  and   the  emi 
of  the  ileum  to  leave  it.     The  sac  usuallv  e.vtencN 
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iMuiiwards  <>ii  tho  l.ft  side,  and  may  reach  tli.' 
(irMiii.)nt<ii-.\  (if  till'  sacrum.  Tlicsc  htTiiiii;  vary  in 
-^ize,  hut  arc  as  a  ruK;  huge.  The  ca'cuin  and 
ascending  ci»h)n  liave  their  normal  position,  hut 
ilie  transverse  and  descending  parts  of  the  cohjii 
are  stretched  over  and  displaced  hy  the  sac.  The 
renal  artery  is  hehind  the  hernia,  and  the  in- 
f'M-ior  mesenteric  artery  is  in  front  of  it  afid  to 
'lie  left.  A  l)ranch  of  this  vessel,  the  colica  sinis- 
ira,  is  near  to  the  orifice  of  the  sac  in  its  lower 
part.  Numerous  modifications  occur  in  the  form 
and  houndaries  of  this  peritoneal  fossa,  and  a 
hernia  may  enlarge  in  any  direction,  hut  usually 
t^iwarils  the  h-ft,  where  it  i)asses  hehind  the  Irft 
margin  of  th<'  fossa  containing  the  infeiior 
Mifsentvric   \-ein. 

Operdtion.s  on  the  small  intestine.-  A'// /t/7*/o///// 
'^  th.;  op<'ration  of  o])cning  th<'  small  intestine 
iIh.vc  some  ohslruction  that  threatens  to  1h'  fatal 
■'V  insupcrahle.  A  knuckN-  of  howcl,  ahove  the 
■l>sf ruction,  is  sccun-d  to  the  wound  in  the  ah- 
;l"ininal  wall,  and  opened.  The  small  intestin«' 
|ias  also  hern  open<'d  to  remove  impact^'d  foi'eigii 
iMidifS  and  large  gall-stones.  In  such  cases  <lie 
iiitrstinal    wouiul    is   closed    imm.diat^'l v. 

h'/ifrnrfo/iiy.     Varta  of  the  small  intestine  have 

heen    resected    with    success    for    various    diseased 

<onditions.     In  one  case  more  than  two  yards  of 

■nc  small   intestine   were  cut  awav   «.n   account   <.f 

imiltipl.'  stricture.     The  patient,   a  young  woman, 

made  an  excellent  recovery.     Resections  have  also 

lioen    successfully    performed    in    cases    of    hullet 

■voundor  stah  involving  the  l.vsser  howel,  and  in 

■ther    injuries.     Tumours    of    the    cut   have    heen 

'moved   hy   a   partial    resection.     Non-malignant 

iru'tures  of   the   howel   have   heen   t   eated   hv    in- 

ision  and   dilatation. 

The  howel  a!)ove  an  ohstructi..   *   has  hi'en  con- 
Mcted  to  the  howel  helow  an  ohstruction  by  the 

;  •■    :  ctt  i;:il     V.iWCU      i  ii  L  C  ■<  :  i  ii  ii  i     tl /'(  uST  u'l'li  OS  (  s      or     SflOrl- 

'rrnttirtff. 

Experience  shews  tliat  if  leakage  (.ccurs  after 
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iTsiction  I))-  .suture  of  iiit^-.stiui'  it  will  most  Ukclv 
occur  along  the  attachnioiit  of  the  iiu'sentery. 
This  circumstance  is  thus  explained  l)y  Mr.  An- 
derson :  The  two  layeis  of  the  mesentery  diverge 
as  they  approach  the  howel,  and  so  leave  a  tri- 
angular space,  the  base  of  which,  av. -raging  about 
,;,  ths  of  an  inch  in  width,  is  foiined  hy  the  un- 
covered muscular  tissue.  It  is  the  existence  of 
this  bare  jjiece  of  intestin-  that  renders  adjust- 
ment of  the  serous  coat  at  the  attachment  of  the 
mesentery   a  matter  of  some   difliculty. 

ll<M»-4-a><-:il    i-4>K:ioia.     The  ca-cum  is,  to  a  cer- 
tain  e.\t<'nt,    rudimentary    in   man,    as   it   is   also 
m  the  carnivora.     In  herbivorous  animals  it  is  of 
great  size,  and  appears  to  serve  as  a  reservoir  for 
the  elaboration    and   abs<.rption   of    f.iod.      It   has 
been    said   that   the   ca'cum    in   man   exists   as   an 
anatomicj'.l   [)rotost  against  vegetarianism.       Thi' 
appendix    persists   as   the   remains   of   the   larger 
ca-cum  of  lower  mammals.     In  the  human   foetus 
it     can     be    seen     to     be     but    the     narrowed     ex- 
tremity  of   a   capacious   ca'cum.     The   fcetal   type 
of  ca'cum,   which  is  very  characteristic,  may  per- 
sist throughout  life.     From  the  point  of  view  of 
evolution  the  ai)pendix  wcuild  appear  to  l)e  becom- 
ing   obliterated.        Like    other    functionless    parts 
that  persist  as  dev(^lojimental  relics,  it  is  verv  fre 
quently  the  seat  of  disease,   and  it  is  worthy  of 
note   that  such   disease;  tends   to  cause  the  entire 
obliteration  of  the  part  (as  after  many  forms  of 
so-called  appendicitis). 

It  must  be  understood  that  the  term  r(rriff7i  is 
applied  to  that  part  of  th."  col<m  which  lies  below 
the  entrance  of  the  ileum.  The  av(>rage  breadth 
of  the  acult  ca>cum  is  ;}  inches,  its  average  length 
(vertical  measurement)  2-  inch<'S.  These  measure 
monts  apply  to  the  organ  as  seen  in  the  cadaver- 
m  tli<>  living  It  IS  constantly  changing  its  shap. 
according  to  its  stat.'  of  physiological  activitv. 
1  he  ca'Cum  normallv  contn.ins.  ens  n:!.-]  rr-:,-,-.::  ' -, 
high,  tympanitic  nc.fe  on  perciissi.mT"  (Tfenarii 
found  that  m  cases  of  ptosis  of  tlH>  viscera  it  wa- 
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ti'ii     c:..iiti;u;t'(l.     and     wlicii     palpalnl     liacl    tli.- 

iiisisU'iicy   of   a    sausa^<'. 

The  ca'cuia  is  usually  iodp'i!  in  tho  right  iliac 

tnssa,   and  is  s(.  i)lac(.'d  that  its  apex  corrrspoiids 

vwth    a    point    a    little    to    the    inn.-r    side    of    the 

■•:i«hll.'   of    Poupart's   liframent.     When    distended 

Aith   ^Ms  or   fa'eal  contents   it  occupies  the   whole 

t   the  ri^lit  iliic  fossa.     The   il.'o-ciccal  orifice  i.> 

iliiated    ininiediat.'ly    hidow    the    spino  unihilical 
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RETRO  CAECAL  roSSA 

ILEO-CABCAL  P03SA 

i«.  HI.      Tlis   perltoneiil  fossuc  of  the   ileo-ci-eal    region. 


iii<'  ami  rxtmia 
'.   :!7U). 


o  Monro's  poijit  {.■>!  i    Fig.  7j, 

V  slightly  distended  ca'cum  so  located  may  be 
iiiptied  by  flexing  the  thigh  upon   the  abdomen, 
i  lie   ca'cuni    IS   al\va\  s   entirely    invested    bv    peri- 


!oneurn.     Its    posterior    surface    is    never    in    con- 

■exion   with   tlu'  areolar  tissue  of  tiic  iliac  f(..ssa. 

'  lie   peritoneum   is   reflected  from  the  commence- 

iirnt  of  the   ascending  colon  on  to  the  posterior 

arietes    below    the    l.'vel    of    the    iliac    crest.     A 

"inle  cacum  may  hang  over  the  pelvic  brim,  or 

•cupy  the  pelvis,   or  even   find  its   way   into  an 

Mguinal   hernia  of  the   left  side.     The'cacum   is 

;   ini  "rrquiiiiiv  louiid  m  an  inguinal  or  femt)ral 

■niia  of  the  right  side  (ccTcal  hernia).   Such  hernias 

''-  ''x<<  i't    III  a   f.'w  rare  instances,  pro\  idrd  with 
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'■'  pi"|'"'r  ;iri(l  (•■.inipl.tf  |Hrit< 'iira  I  sac.  I'orci^ii 
Itodifs  tliat  lia\r  Ihtm  suallnw.Ml  air  mt.v  apt  tu 
In(l«f  ill  (lir  (•jfciuii,  and  ill  that,  situation  may 
cause  u!ccratii)M  and  cvni  pfrfdiat  ion  of  t\\>i 
Ixtwid,  producing  one  form  of  t.yphlitis.  In  cases 
<<f  fjpoal  r.>tfntion,  als(.,  the  largest  accumulati<.n 
"t  ta'cal  matter  is  very  usually  met  witli  in  th-' 
cst'cum.  and  upon  tliat  part  of  tiie  liowel  when 
distension  is  extreme  th(;  greatest  strain  usualiv 
comes.  Stercoral  ulcers  (ulcers  due  t.i  the  pres- 
sure and  irritation  of  retained  fa'ces)  are  more 
often  met  with  in  the  ca'cum  than  in  any  other 
part  of  the  colon.  Solitary  follicles  are  numerous 
111  the  niiu'ous  membrane  of  the  caecum,  especially 
near  the  ileo-ca'cal  oi'ifice.  Intestinal  concreti<in's 
also  are  not  uncommon  in  this  })ait. 

Three  kinds  of  nioxenient  occur  in  the  cacuiii  : 
(Da    churning    movement,     Ahich    has    heen    oh- 
served    to    commence    within    an    hour    of    taking 
food;   (-J)   antip<>ristaltic   movements,    which   hegin 
in    the    colon    and    end    in    the    ca-eum  :    Ci)    pr(.- 
imlsive    or    emi.tying    moviMiients.     Wat.'r    is    ah- 
sorhed,  and  the  f*ces  commence  to  assume  a  solid 
eonsistency    as    they    reach    the    transwrse    colon. 
iliP   ileo-eiecal   orifice    is  guarded   hy    a   musculai 
sphincter   {iho-caral  sphincter);  it  is  innervated 
hy    the     sympathetic     system     and     regulates    tli. 
escape   of  chyme   from    th.'   V.     ".n    (VAWui    and    V, 
Smith):     Su-    William    Macewen    has    seen    it     m 
aetK.ii    In   the   case   of   a   soldier    in    whom    a    wid 
ea'cal  fistula  resulted  from  a  gunsh(,t  injurv.     Tli. 
same  (.l.server   has  also   s.'en    a   s<"cretion   escapinu 
from  th<-  mouth  of  the  apt)endi.\-,  Mhich  is  situate. I 
about    1    inch    l,clow    the   il<'<,-ca.c;il   ovifiec. 

The  a|>|M>ii«li\  varies  in  length.  Its  averag 
measureineiit  m  the  adult  is  4  inches,  the  cxtrcni- 
being  1  inch  and  G  inches.  Its  position  varie^ 
although,  as  a  rule,  it  is  seen  to  lie  behind  th 
•T  xi-*^^  the  i](  um  and  its  mesentery,  and  to  poin 
III  s-iiC  dir;  eiion  of  the  S))ieen.  It  frer|uently  alsi 
lies  behind  the  ca'cum.  I  have  seen  the  aiifM^ndi^ 
s<.  placed  with  referenc-  to  the  bowel  that  it  woub! 
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ii,i\L'  hern  onronntertMl  in  a  liuht  luiiiliai-  cdlntoiny. 
In  such  rases  thr  ajipnidix  has  lirni  pusliL'd  be- 
liiiicl  the  ca'c-iiiii  aiui  cauuht  in  tin'  inrsocololi 
iliiriiitr  the  |at<'r  iiminhs  of  t'u'tal  lit'r.  whfii  )h<' 
'  uloa  imgiati's  from  the  Tieighhuurh(j<)d  of  the 
liver  to  thr  liuht  ili:c  fossa.  Thr  app.iid.ix  inav 
'inng  within  tlio  p.lvis  and,  in  inflainniatory  con- 
'litions,  contract  adlusions  to  tlir  ovai-y  or'otliri- 
pi'lvic  stnicturos.  1  liavc  found  an  intlaMi-d  ap- 
!"ndix  atUicrcnt  to  tlic  li\,T,  anil  anotli-i-  in  tli-' 
Ir'ft  iliac  fossa.  It  has  found  its  way  down  hoth 
;li.>  nirht:.  and  the  h^ft  inguinal  canals. 

The  tip  of  the  process  may  adheie  to  a  iieitrh- 
l-uring^   peritoneal     surface,     and     thus     form     a 

hand,'  henoath  whi<h  a  piece  of  small  intestine 
May   he   strangulated. 

The  niiv'jit^'ry  of  the  appciidix   (  I'ig.  si  ),  w  hich 

'  "utains    an    aitery    derived    from    the    ileo-colic, 

■i.iy   he  so  shoi-t  as   to   pr(Klurr   ohstructive  kinks 

n  the  ajipendix.    The  mucous  lining  is  so  crowded 

•  ith  solitary    lymi»hoid  follicles  as  almost  to  oc- 

.  ludo  its  lumen.      Like  other  lymphoid  structuics 

iheso_  follicles   iiegin    to   alrojihy   soon   after   adult 

ife    is    reached.      In    some    forms    of    appendicitis 

'i'''-r    t(  il  1  iclfs   a  re    I II  \  (,]  \  .■■!. 

I^>iii|»li:ili4s  ol  ilir  4:iMiiiii  :iihI  :i|»|M>iMli\ 
'  !•  ig.  ^-).  Siiue  in  inllammat  inn  .,f  the  appendix 
■tion  spieads  t-iiivflj  hy  its  lymphatics,  t  he 
I  rangcment  of  this  syst^'in  is  of  surgical  im 
'"itancr.  As  in  other  ].a)'ts  (d*  the  alimenta)\- 
■  nial,  Iheic  ari;  thiee  ]d<'xus<  s  of  l\mphatics: 
I)  a  suhmucous,  Mhieh  )e<riv<'s  the  iMnph  fron'i 
'i«      mucous     memhrane  ;     (-2)     an     inteinuisciila  r 

'  xus;  (.'j)  a  suhserous  ])1<'XU'>.  .\]|  thie,.  are  in 
lie  fivfst  C(.ninuuiication.  Th.'  ]ymph(,id  follidrs 
H'  situated  in  the  suhmucous  ph'xus;  al  hreaks 
1  the  muscular  coat  the  sul)mucous  and  suhserous 
lexusos  are  in  direct  continuity:  hence  infection 

.•i\    i'eadil\-  sj)read  to  the  oeritnnea!  co.nf,  c<>ffi;f,r, 

p    peritc^nitis.      The    efferent    vessels    ]iass    chiefly 

ntd  the  ineso-appendix,  whei'e  one  ,,r  more  glands 

lav   occui',   hut    nidst    .,f   the  efHrent   vessels   pass 
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<"    til''    il. ■,,(•(, lir   ^iMiip    ,,f    oI.mkIs    sitiiat.'d    in    fli<. 

[I'"';'l'«'   an,i,nr    ii-lii.    S-2).       Thl^    n|,,,ip    ;,l.s.,    IvVrlYV. 

i.Mni- hiitics  hoi.i  thr  ant.Ti.,r  j.ait  ..J'  thr  ca'cuin 
and  bas<-  ni  th,.  appendix  \>y  wssrls  which  i)ass 
tlnoiio'h  th.'  aiit.'rior  cdic  fuld.  V<'ss,.|.s  fn.ni  tho 
postriKU'  asprct  ,,f  ti„.  (.;,.(iii,i  also  j,.iii  t  hr  il,-,.- 
n.lie  ur.uip.  Th.-..  \,.ss..|s  ,1,,  n.^t  ■(•..uniiuuicat.' 
uitii  (hr  lyiMphatics  .,f  thr  iliac  ,.r  lunil.a)'  iv^ri„ns 
(.laimrs,,!!   and    l).,l,snn).      The   vrssrls    whicli    issiio 
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Fijf.   82.     The  course   of    the    lymphatics   of    the   caecum 
•appendix,  :uid  colon.       (■tO,'r./.,,„u^v>>,n,>f/>o/,,.,>,:j 

from  (he.  ihM,-eu|i(.  group  of  Mlands  join  the  ..ffovnt 
vcHscIs  of  the  sina  1  intrstinr  anu  of  the  a.scendinu' 
colon  and  ontrr  glands  situated  al. mt,^  the  .superior 
nieseutvrie  arfei'.v.  ' 

it  is  in  I  he  iieo-cipcal  n.gi,,n  tliat  intussuscep- 
tion most  frequently  occurs.  In  this  condition 
one  l)art_of  the  intestine  is  prolapsed  or  "  tele- 
scoped into  the  lumen  of  an  immediately  adjoin- 
ing part  In  the  ileu-caecal  variety  (the  common 
est  lonn)  the  narrow  ileum,  and  suh&equently  the 
ciecum,    are   prolapsed   into   tlie   eoI.,>Ti      Tl.,.  "ii..., 
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ruial  diifir't'  forms  the  suiiirnit  of  (hf  prot  rusioii 
iv  intussuscTptimi.  In  ihr  ileocoiu-  \arii'ty  (tli.- 
'lie  form)  tlic  nid  of  tlir  iloiim  is  proiaii.s<'d 
t!ir(iu,i?h  the  valve.  The  (.riflce  ar.d  the  cu'cum 
•■  main  in  their  noi'mal  sit  nations,  and  the  sum- 
mit of  tlie  intussusceiJtum  is  fo)ined  only  h>  th<' 
'i  ■uni.  In  another  \aiiet\-,  wliieli  is  als<i  eoninion, 
i'i>'  ajtex  of  the  infussuseepti.m  is  for-med  by  tlio 
!  nidus   of    the    invaginated    ca'cum. 

Tliere  are  three  fairly  constant  i)eritv>npal 
fossae,  which  are  sometimes  the  seat  of  hernia,  in 
'ii''  ileo-can-al  n'gion  (Fig.  bl).  They  are  (1)  the 
ii>o-colic,  situated  between  the  ascending  colon 
and  termination  of  the  ileum;  a  fold  containing 
the  anterior  ca-cal  artery  bounds  it  above;  (2)  the 
ileo-CKcal  fossa,  between  the  termination  of  the 
ileum  and  the  ca>cum  ;  it  is  bounded  in  front  by 
I  lie  bloodless  fold  and  behind  by  the  mesentery 
ri  the  appendix;  {:\)  the  reti'ocanal  fossa,  l)eliin'd 
the  cjecuin  ;  it  is  bounded  on  the  ri^ht  by  the  lower 
ti  iinination  of  the  ascending  mesoc(jlon. 

I<at4>     :ii      \vlii4li     tlio     4'oiit<'iif«.    of     thv 
:iliiii4>iil:iry    4-:dii:iI    i»!-4»;;M's«..     A    st;id.\    .d'    the. 
iiioveinenls    .  f    a.    bismuth  ladi'ii     diet     alonu'    tiie 
ilinientary  canal  of  (he  li\  mg  tnaterially  modifies 
tlu!   c<.nce{)tion    on<'    forms   of    the    bo\\*|'  from    an 
examination  of  this  part  in  the  dead.     Th<.  account 
iiwru  JK're   is   foumled  chieflv  on   the  obsrrvat  i.uis 
;  !    Dr.   A.    F.    Hertz.     Th<'  cont<'nts  of  the  stomach 
I"  M;in  to  pass  into  (he  duodenum  v<'i-v  soon  aft<-r 
t'M.d    is    taki'ii;    in    lA    hours    the    food    begins    to 
'  nt<;r    the    caecum,    which    gradually    fil1<.       In    (i.l 
'"urs    the_   bismuth-laden    cont-ents    have    reached 
'I-'   hepatic   flexur<>,    and    in    9   hours   the   splenic 
xure.     In  the  ascending  colon  and  first  part  of 
!  i«'   transverse   colon    th<'   fliiiil    part  of   the   fa-ces 
al)S()rl)cd.      The   progress   along   the    descending 
■  ac  and    pelvic  colon   is   slow.      In   ;]()   h.'His  the 
■■   Miiuth    diet    is    lodged    in    the    iliac   and    pelvic 
li*iis.      Althoujjh    f.eci,^   are    occasionally    lodg.'d 
the   nH'tuni,   in   the  majority  of  pe  .pie    this   is 
o,v     i\>-     case     (iuiing     defa-cation.       'I'he    colon 
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i'ln:  aHdomkn   and   iiii:   I'Klvis    'chnp. 


li'|];iti<-    Hrxtirc    is    iiiulci 
and    the    splenic    cur\t', 


must  III'  ic^arded  not  as  a  passix*;  tulx',  but  .1- 
an  aeti\<'  muscular  (O-^an  concerned  in  propulsKn 
as   wril    as   aljsdi'pf  i(in. 

I-5II-K-0     iiil<>«.liii4>.      From    the    cjecum    to    tii.- 
sigmoid     fh'xure,     this    portion    of    the    bowel    is 
accessible  to   pressure  except  at  the  hepatic  ami 
pN'iiie    fl<'xures,    which    are    (hvply    placetl.      Tlir 

tlie  shadow  of  the  lixci . 
_     .  .  ,    which    reaches    a    high,  r 

li'vel,  IS  ix'huid  the  stomach  (i'ig.  Tf),  p.  'MiS).  Tli. 
position  t)f  the  transverse  colon  can  often  be  well 
marked  out.  It  crosses  the  belly  transversely,  so 
that  its  lower  border  is  nearly  on  a  level  with 
'h.'  umbilicus  (1  i<r.  75).  ],i  ease's  of  fa'cal  accii 
mulatioii,  thr  outline  of  the  colon,  with  tli- 
(exception  of  the  two  flexures  al)ove  named,  may 
be  distinctly  defined.  In  distensions  of  the  small 
intestine  the  belly  tends  to  present  the  greatest 
degree  of  swelling  in  front,  and  al)out  and  below 
the  nav<'].  In  distension  of  the  larger  gut,  thf 
front  of  the  alxlomen  may  r.-main  (for  a  while  ; 
least)  (•(,iiip;irati\ely  flat,  while  the  distension  wi'^ 
be     most 
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<•    flanks    and    in    tin- 
icus.     Tumours  of  tin- 


t\  lous    m    the    tw 

ri'gioii    just    abo\r  the  umbili  

transv.'cse  colon,  and  of  the  lower  two-thirds  of 
the  ascending  and  d.^scending  colon,  can  be  well 
•  lefined,  evr  wIimu  of  moderate  si/e,  and  in  cas.- 
ot  intussuscrption  the  progress  of  the  mass  aloii- 
the  C(ilon  can  ott.ii  be  traced  with  great  ease,  ami 
tbi>  effects  of  enemata  and  other  methods  of  rr 
dutioii  <'aiefully  watched.  Tiie  diameter  of  tli.' 
large  intestine  (excluding  the  rectum.)  gra<lua.llv 
oiminishes  from  th(>  caM'um  to  the  signu.id  flexiuv, 
Iho  di;imi'ter  of  the  former  l)eing  about  2h  inclie-, 
ot  the  ]att4>r  l.l  ineh.'s.  The  narrowest  part  of  tlr^ 
segment  of  the  bowel  is  at  the  point  of  juncti.  -1 
of  the  sigmoid  fl<'xure  with  the  rectum  and  1 
is  significant  that  this  is  the  ])oint  at  whi. 'i 
stricture   is   the   most    common. 

The  tendency  to  stricture  increases  as  one  pro- 
ceiHls  downwards  from  the  ca'cum  to  the  anus.  \ 
btiiciuie  IS  frequent  in  the  descending  colon,   le  s 
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i!rf|iiPTif,  in  the  transverse  colon,  uliilr  in  the 
.iM-rnding  colon  it  is  coinjiaratiVfl>  laii'.  Stric- 
t^ires  are  not  uncommon  aoout  thr  tlr.xurcs  of  tin' 
1   iwels.* 

The  a  cendin^    and   the    descendinj^:  colon    ur. 

I'laccd   \    rtically.      Tlir   axcia^c    lcn<;tli   of   i\]<-   as 

I    nding  colon  in  the  adult  (as  nicasu'-cd  fr     .  the 

'-.])  of  the  ca.'cum  to  the  hepatic  Hexure)  is  8  inches. 

The  average  length  of  the  descending  colon  (from 

r!i.'  splenic  bend  to  the  commencement  of  the  sig- 

!';Mid  flexure)  is  8.1  inches.     The  descending  colon 

1-  very   little   liable   to  variation,   and   is  always 

t'  und  in  a  semi-contracted  condition.     That  part 

<■{    the    d(;scending    colon    which    lies    in    the    left 

iliac  fossa,   from  the  iliac  crest  to  the   left  psoas 

iniiscle,    is  now   distinguished   as   the    iliac    colon. 

In  cases  of  non-descent   of  the  ciccum   ti.e  ascend 

'iU     colon     may     be     al)sent.     (p.      101).        1     lia\e 

jMiinted  out  that  in  52  per  cent,   of  adult  Itodies 

iliero   is   neither   an   ascending   nor   a    descending 

[lii'socolon,  and  that  a  mesocolon  may  be  expected 

M  the  left  side  in  30  per  cent,   of  all  cases,   and 

M    the   right  side    in   2H   per  cent.      These   |)oints 

.  le    (if    importance    in    conn<'xion    with    the    some- 

■  liat    uncommon    ojieration    of    lumbar    colotomy. 

ili(^_    breadth    of    the    mesocolon,     when     it    exists, 

■■  aries   from    !    to    3    inches.      The    line    of    attach- 

Mient  of   the    left   mesocolon    is    usually   along   the 

■liter  border  of  the  kidnev,  and  is  vertical.     That 

f  the   right  mr'socolon  is,   as  a  rule,   less  vertical, 

'  uns   alo  ig   the   outiM-   border   of   the   kidney,    and 

losses  its  lower  end  obliquely  from  right  to  left. 

The  transverse  colon  has  an   average  measure- 

lent    of    20    inches.      It    is    not    quite    horizontal, 

ince  the  splenic  flexure  is  on  a  higher  level  than 

!<■  hepatic  flexure,  as  welj  as  posterior  to  it,  and 

'ways   shows   a,    number   of    Ix'iids,   one   occuriintA- 

ear  its  commenccnwMif  .iiid  atnither  lit-ar  its  <rid. 

iccal  masses  lodged  in  the  transverse  colon  have 

iven   rise  to  many  errors  in   diagnosis.      In  some 


See  "  Intcstiii'il  Ul)stincti(iii,"  l)y  tlip  .\utlii'i.     I.ciinii.ii.  l^i'•.|, 
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instances   this   part  uf   the  colon   is   displaced  to- 
wards  the   pelvis,    so   that    V  <,i      U-shaped   bends 
are   produced.      In   such  cases  the   point  of  the    V 
or   U  may   reach   the  symphysis        ois,    while  tlio 
two  colic  flexures  occupy  their         per  situations. 
These    deviations   ari;    described    in    detail    in   my 
wi>rk  oil  int^cstiiial  Oljstruction.     The  sa^'.uiiig  and 
flonuaf  ion   of  the   transverse  colon   indicate;  a  loss 
of  toiir  and  of  contrjiction   in   its   muscular  coat. 
esp<'cially    of    the    loiifijitudinal    taenia".     There    is 
a  corr^'spnndinu;  n'la.xation  in  the  muscular  walls 
of    the    ai)donHT!,    so    that    the    normal    supj)ort    i- 
withdiawn     fiom     the     al)dominal     vi:;cera.      Tlir 
peiit..nral    supports    of    the    he))atic    and    splenic 
flcxui-.'  become   stretchetj  and   a])pear   to  compres- 
and  obstruct  the  frr.-  passap:<'  of  the  colic  cont^?nts. 
The  ccmstipation   in  such  eases  a])p<'ars  to  be  du.. 
not  to  the  kinking  and  eonipivssion  of  th<'  coloii, 
i)ut   to  th<'   Drimary    ivlaxation   of  the  colic  niu- 
«'ula^tui'e,_  the   cause   of    which    is   still    obscure. 

The    r-'.lit-hand    part   of    the    transverse   colon 
is  m  intimat(>  relation  with  the  p;all-l)ladder,  ami 
IS  commonly  found  to  be  bile-stained  after  death, 
in   some  cases  where  gall  stones  have  been   lodge<| 
within    th."   gall-bladder,    the   walls  of  that  struc 
ture  have  ulcerated  from  pressure,  the  ulceration 
has  involved  the  subjacent  transverse  colon,   and 
thus   a    hstula   has    been    established    between    th.- 
gall-bladder    and    the    gut,    through    which    large 
stones  have  been    passed.     Hepatic   abscesses   alsn 
have    discharged    th(>mselves    through    the    tran>> 
verse  colon.     The  transverse  colon   often   finds  it- 
way  into  an  umbilical  hernia,  and  has  been  fc.iind 
to  be  concerned  m  many  (,f  the  cases  of  hernia  int. 
the   foranKni  of   \\  inslow. 

The  .sijfmoid  flexure.  -  Thr  s.-irmc-nts  ,,f  rr,,' 
ermed  th.>  sigmoi.:  He.xure  and  "  the  first  part  <•; 
the  rectum  form  together  a  single  simple  loop 
that  cannot  b,.  dividr.l  into  parts.  This  l.mn 
begins  ;\li,.,,.  (1„.  ii,;,,.  ,.,,|,,„  ^.„,,^_  ,j,|^,  ^,j^^j 
till'    ('( iTnnijMK'i'miui )     ,.f    «I..,     .  . 
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and 


:  •ctuin   crnsos.   opposite   about   the   third    piece   of 
;;!.'  saci-uni.     This  loop,   wiicn  unfijldrd,   describes 
:   hgure  that,   if  it   must  l)r  compared  to  a  letter, 
vM.mljh's   the   cajutal    ()m,'tj;a  n.      It    mav    well    \,r 
'  'lined  the  Ome^a  loop,   and  the  term  rectum  he 
;n;ited  to  the  short  pii'C(>  u{   practically  straight 
-;it  that  is  lutw  desc-ril)ed  as  the  secontrand  thii'd 
I  .irts  of  the   rectum.      My  the   nuijoritv  of  anato- 
mists and  surgeons  the  Omega  loop  is  "now  nanu>d 
the    "  pelvic   colon,'    although   at    hirth    and    fre- 
Miiontly  in  the  adult  it  is  not  pelvic  in  position. 
I  he   average    length   of   the  loop    in     the  adult    is 
iT.j    inches.      The   two  extremities  of   the   loop   arc- 
iiiout  :5  or    \   inches  apart.      Tf    they   are   approxi- 
M'ated    to    one    another,    as     by     contracting    peii- 
'-■nitis    at    the    root  of    the    sigmoi<I    mesocolon,    a 
kind   of    pedicle    is   csi.iblished,    about   which    the 
"f)  n.ay   readily   become   t\vist(>d.     Such   a  twist 
t  the  bowel  constitutes  a  volvulus  of  the  sigmoid 
i';xure ;   and    it   may    be   here   said   that   volvulus 
t  the  intestine  is  more  commonly  met  with  in  this 
"P  than  in  any  other  part  of  the  canal. 
The  line  of  attachment  of  the  mesocolon  of  the 
'•mega    loop    (the   sigmoid   mesocolon)   crosses   the 
;tt  psoas  muscle  and  the  iliac  vessels  nea.r  (hidr 
■  furcation;    it    then    turns    al)ruptlv    down,    and 
'inning  neaidy  vertical,  terminates  at  the  middle 
inc. 

In   thi>  lift  VNall  of  (his  nifSdCdhm,  close  to  th(> 

"uiit  where  it  lies  over  the  iliac  vessels,   a  fossa 

-  sometim(>s  to  be  found.     It  is  producd  by  the 

igmoid  art.M'y,  and  is  about    I,',   iru-hes  in   dVpfh. 

"     IS    called    the    intersignioid    fossa,    and    is    the 

at    of   sKjnn,!.'/   h,rnl,>    (Fig.    s:!,    m  (  ).      '|'\v,,   cases 

t    strangulated    h-'iiiiji    in    this    fossa    have   been 

i(  irded. 

The    sigmoid    fli-xure.    or    Omecra     loop,     when 
inpty,    Mormallv   oecniiies    the    j'chiv.      \\h'..|i   djs 
nded    this   piece   of   l)o\vel    mav   become   so  enor 
-uslv   dilated   as  to   reach   th(''   liver.     The  chief 
"\'''''i''' -^     "I      <-.\i  I  ,iMi(>iiiar\      diiatatiiri      ot      the 


"U    <'oncein    tli's   lo.ip.      }• 


jeeal    masses    are    mmv 


Kw 


■|  III;    ^.i!i)(»Mi:\    ,\\i»    1  hi:   nii.vis     ciiai.. 


fi-f(ni(  Ml  l>  liiduvd  in  ttir  t'i<c  rtid  <■{  flic  liMip,  ami 
cortaiii  iiitrst  iiial  conort't  inns  hasr  Immti  inrt  with 
in   th(>   same   situation. 

I    lia\i'   shown    l)y    cxpi'i-inicnl    fliaf    thf^    "  1""^ 
tnhc,       whi'ii    inl  i'i'<|uci'(l  tiiniutih   \i\<-  anii>,   cannot 


I'lj^.    H?,.     Sii,in,.Id    flexure    turned    upwards    to    show    the 
intersijjinoid  fossa.       {■/'■tur  \,  o.) 

S.  K,  Si^rmoid  llrxuif  :  'J  V.  -iLnii.Mil  ;irtc!y  :  Mr,  inc-.-iLnnnKl  l,i-;i 
III.  i'x»»'rn;il  iliac  artery;  r.  uccici'  in  Ovm  n\  ini.inal  ilia. 
vessfls. 


hr  passed  hcvond  the  sifjnioid  flexure  in  ordinary 
cases  ajid  with  a  tminial  disjinsitidn  of  the  l)o\v<']. 

Tn  cases  of  coii.uvnital  ahscnce  or  deficirnc\ 
of  the  I'i'ctum,  the  signidid  fle.\uro  is  often  opened 
in    the   groin    and    ati    artificial    anus   established 

"  *,    •    •  _     *  _ . ,  j ,.  .......,,,    IV 1 1^  >  <>  I'i    ;is    1  iirr i  c  .-5   ( I j)Ci  <i 

tion,  is,  it  nuist  be  confessed,  not  very  successful 
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t^iie  ditliciilty  has  hvrii  said  to  drpeiid  upuii  the 
iin  iiaiii  iKisii  i.Mi  ,,}■  ihf  si^iiiMid  llrxiir.'  m  (.'asfs 
I'  (.•(.iigfiutal  drfoniiily.  it  Ix-in^  ;,niiK'tiiiifs  (Ui  the 
1  i^lit  side  and  s.in.'t  iiiifs  in  ihr  [..'h  is  ;it  tht; 
'"'.'I'*'  li'i'-  It  is  )-ai-.'ly,  h^i\\f\ci-,  jMiiiid  it:  t  lifse 
Ijobitions.  Out  of  l(i(j  post  iiiortciii  cxaiiiiiiatioiis 
oil  young  infants,  Curling  found  thr  loop  on  tho 
U'ft  siae  in  eighty-five  cases.  Out  of  ten  children 
who  weiv  operated  on  for  inii.eiforate  anus,  the 
loop  was  found  in  the  left  fossa  in  ou\y  inn-  case 
(.  Montgumery). 

The     iliac    and     p.d\  ie    colons    ai<'     often     the 
seat    of   multiple  diverticula   of  the  mucous  coat. 
ihese    diverticula   occur    at    jioints    whei-e    vessels 
'liter  or  emerge  from  the  bowel,   tints  giving  rise 
:  ■  .'^\^<'''»k    i)oints    in     the    muscula)'    coat    through 
•inch    the    mucous    coat    forms    small    hernije    or 
■jiverticula.      They    ))r(,trudc    wilhin    the    apix'n- 
Wu-es  epiploieie   and   root  of   the  m.'sentery.      This 
!  artof    tile    cohui    s<'rves    as    a    ive<'ptacu*lum    for 
"'■■    tieces,     and    is    always    toiiicallv    contracted, 
'id    tins    IS    prol)ahly    the    ivason    wliv    the    pelvic 
l-n    IS  more   frecpiently   the   s.^at   of' these   diver- 
'  Ilia   than_  any  other   Dart  of  the   h(,\\vl. 
The  s<H'tion  of  the  hodv  shown   in   Fig.  81  gi\<.s 
tiie  immediate    relations  of   the  descendin>c  colon 
and  the  struetui'es  to   he   cut    tlu'ough   if   the   sur' 
Keon   wishes  to  expos."  this  struct  uiv   in   the   loins 
I  he   position  of  the  descending  colon    m   the   loin 
''■''>■    '"'    i;:'l>''''  ''ii^<'d    !)y    a    line    drawn    verticalK 
I Dwards   from   a  jioint  on   the   iliac    crest   1     incJi 
'  \t('rnal  to  the  outer  border  of  the  erector  spime. 
incision  is   made  across  tl-'     (ulre  of  this  line 


11 


irall.>l  to  the  last  rib,  and  so  plann(>d  that  the 
ntre  ot  the  incision  corresponds  to  the  centre  of 
■  ine  riie  sup.M'ficial  tissues  having  be-'u  ir 
-d.  the  following  structures  are  divided 
vers  in  the  order  here  gi\cn  (|''it,r  sj)  •  (|) 
fissinius  dorsi  and  external  oblique  muscles  to 
'  f'qnal  extent  :  (2)  the  internal  oldiqne  in  the 
''■"K<'>  "I  the  incision:  C',)  the  fascia  lum- 
of   the   most    posterior    fibres 
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(if  the  1  raiisvcrsalis  muscle;  (1)  the  transversalis 
fascia.  'J'lic  c|ua(lratu'^  limilMpfuiii  will  \>*'  oxposcil 
in   tho   postcridr   inch   (.r   so  of   the   incision,   and 


Fig.  84.  — Horizontal  section  through  the  body  at  the  level 
of  the  umbilicus.      [A/ttr  Jlnnixi.) 

'J,  Spinciif  till'  luurth   lumbar  Vfi-ti'ln-a  :  //,  di-ic  botwtvn  third  ai  : 
liitirih  \  fi'tt'bra'  :  ,■.  umbiliiaw  : ./.  cjiiadratu-  luinboriini  :  ..iisd;,- 
/',  i-xii-rnal  ()blj(iu,",    wilh    inifnial    obliciuc    an<l    transvcr-^a;  - 
nuisi'k's  bi  Vdiid  :   .;.  r^•(•tu^J ;  //,  di'-ci-ndnit.'  <'.>l()ii  :   /,  transver- 
colun  :  ./  aiJi'ia  ;  /,,  iiiiiTmr  \  I'lia  fa\a  :  /.  urcU-i-. 


usuall\  docs  not  mcd  to  l)c  cut.  At  the  .scut  .  i 
the  o}Jcration  tho  descending  vuhni  occupies  tL'- 
anglt  iictvveeu  ihc  pxias  ami  qua(iratu.s  iuniborun 
niusch's,  and  the  non-i)eriloneal  surface  is  exact!- 
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i.'|)rcsciif<Ml  l.y  that  i)arf  <»f  the  Imu*!  that  fact's 
iliis  allele  (l'"if?.  M).  Tlnis.  if  (lui'iiii;-  tlic  dpcra- 
tion  the  ciirvpfj  finger  1  placed  in  this  angle,  and 
the  patient  he  rolled  ver  to  the  left  side,  tht- 
liowel  that  falls  into  the  finger  cannot  well  l)e 
other  than  the  descriuling  ffhui.  Tlif  width  of  thr 
iKUi  ]teritoneal  siu-face  \aries  frmn  Mhs  of  an  inch 
■'■  1  inch  in  the  empty  state,  and  may  attain  tu 
J  inches  or  more  in  the  distended  condition 
'  liraune). 

Iliac     or     in^^uinal     colotomy.  —  In    this    very 
Minnion,  excellent,  and  simple  operation  the  sig- 
Mi.iiil   flexure    is   exposed    and   opened    in    the    left 
iliac  region.     A  line  is  drawn   from  the  anterior 
iiI)(>rior  iliac  spine  to  the  umbilicus,  and  an  in- 
'  ision   som(>  2  inches  in   length   is  iiiad(>   at   right 
ingles   to   this   line   and   at   a   distance   of   about 
'    inches   fi'oni   the   pdint   of   tfie  bone.      The   three 
muscles  of  the  abdomen  and  the  peritoneum  hav- 
ing been  dividtnl.   the   loop  of  thf  sigmoid  flexure 
IS  brought  into  the  wound,  is  secure(l,  and  is  (at 
'nc<'  or  at  a  lat^'r  p<'riod)  open.-d.     The  ascending 
iiranch  of  the  de<'p  circumflex  iliac  aiterv  cross«'s 
'h.'  line  (,f  the  incision.     The  iliac  colon  is  bound 
ii.v    a  vry  short  mes<Titcry   to  the  iliac  fossa,   but, 
'Wing   to   th.'   mobility  of   tho   iieritonnim    in   this 
'gion.    th<'    bowel     is    easily     biought     into     the 
Aouiid. 

The  caecum  may  be  opened  on   the   right  side, 

iU(\  as  a  rule  the  most  convenient  incision  is  an 

•hlique  one  p'aced  extei'iially  to  the  dee})  epigastric 

artery.     Thr    .ppendix  has  also  Iw^-n  opened  and 

-iitured    to    the    incision    in    the    groin    {apprtirJI- 

ov/ow//).     Through  the  opening  in  the  appendix 

ti-'     ca'cum    and     colon     ina\-     be     iifigat<'d    and 

Aash.cd   out. 

Colectomy    consists    in    excising    a    portion    of 
Mie  colon.     The  caecum  has  been  removed,  and  con- 
iderable    segments    of   the    rest   of   the    large    in- 

Ci'iii  ill 


tl  If 


v    excision    is    attended    with    considerai)le    suc- 
■ss.      Portions   of   the   ascending   and    desceruiing 
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parfs  (if   \h,'  c,,],,!!   havo   ■(■■.■ii  oxciscd  through  an 
incision  in  the  Ic.in,  hut  colectomy  is  much  more 
readily  earned  out  through  an   anterior   wound 
1  have  reported  a  case  in  a  young  girl,  in  which 
1    excised    the    whcjle    rectum    and    anus,    the   sig- 
moid   ticxure,    and    the    whole   of    the    descending 
colon.     Ihe  divided  transv(>rse  colon  was  brought 
out  at   the   anus.     The  child   made   a   perfect  re- 
covery.    The  parts  removed  are  in  the  Museum  of 
theHoyal    College    of    Surgeons.     The    operation 
ot     intestinal     anastomosis    or    short-circuiting;    is 
very  frequently  practised  on  tne  colon.     Thus,  in 
an  ol)struetion  of  the  de.sc.Md'ng  colon   impossible 
ot    removal,    th-   transverse   colon   may   be    united 
to  the  sigmoid  flexure. 

Ill  more  recent  years  Mr.  Arbuthnot  Lane  has 
applK'd  excision  of  the  jjreat  bowel  to  cas<s  ol 
obstinate  constipation  which  are  unrelieyed  bv 
iiieoual  measures,  especially  to  those  cas<'s  when'' 
[be  transver.se  coh.n  is  greatly  ebaigatcd  and 
kinked  (srr  p.  4(l(;).  In  cases  of  (.bstinate  colitis 
the  great  bowel  may  be  "  rest<^^d  "  bv  uniting  the 
lower  part  .;f  the  ileum  to  the  pelvic  colon,  thu'^ 
slK.rt-circuitmg  the  food  jiassage.  The  results  of 
such  operations  are  often  favourable,  and  have 
been  c,t<-d  in  support  of  the  theory,  promulgate<l 
by  Me)ehnik..h,  that  the  great  bowel  is  a  useless 
anu  dang.'rous  structure  in  man.  The  evidence 
so  tar  as  it  goes,  indicates  that  no  colon  i^ 
Dettvr  than  a  ihs.'ased  n.lon,  but  it  certainh 
d(H>s  not  signify  that  no  colon  is  better  than  ;i 
nealfliy  one. 

4  oii;;oiiif:il  iiiairoim:ilioii<.iof  ih<>  «oloii.- 

inese  are  of  moment  with  regard  to  operative 
procedures  It  may  be  very  briefly  said  that  in 
he  fee  us  H.e  s,nall  bowel  occupies  at  one  time 
the  right  side  ,,f  tl„.  abdomen,  while  the  large  guf 
IS  represented  by  a  straight  tube  that  passes  on 
the  left  side  vertKallv  from  the  region  of  the 
umhi liens  to  the  nelvio.  Tb."  o^c-^rr-.-.  -:.-.  .-.*  r._..i 
situated  within  the  umbiUcusrandVhen  ascends'in 
the  abdomen  towards  the  left  hypociiondrium.     It 
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r'xt  passes  t ransy-Tsely  to  tho  riglit  hvpoehon- 
'MuDi  and  then  tl.'scends  into  tho  corrospondinK 
Iliac  fossa  It  may  be  pornianrntlv  arrested  at 
;iny  part  of  its  cours.".  Thus  the  caecum  mav  he 
f"und  ahout  the  umbilicus,  „:•  i„  a  c<mg.>nital 
^'"bihca  h^.rnia  ..r  in  the  left  hypochondriac 
uMon  (tiK'  ascending  and  transversr  parts  of  fj,,. 
n     .ring  absent),    or   it   mav   b.'    found    in   Ih.. 


i|nl 


iL'iit    n.\  poi'iiondi-ium, 
' mg  unrepresented 


thr 


ascciitling   colon    only 

The    whole   of   the    large    intestine    has   at   one 
tune   an    extensive   mesentery,    and    in    some   rare 
rns^'s   this  c.nditu.n    may   prrsist   throughout   life 
\\Mrn   It  does  persist     it   may  lead  to  one  form  of 
'\  ulus   of   the    bowel. 


ds  in 
I.     It 


(  llAI'TKi;    .will 


THE    ABDOMINAL    VISCERA    {cnncliulcd) 

TlH'  liv«;r. -Th.'  livrr  is  iiKmhlca  to  tlu-  arch 
I't"  til.'  (Ii;i|ilii;iunii.  ;iiul  li.s  n\»M"  a  part  oi  tlic 
>l('iiiacli  jFi.u;.  ^.")).  l'r<'p<Tl\  sp.Mkinij;,  if  has  onlv 
two  surfaoos  a  ri^-rrrfil  sur/trrr,  which  in  tlie 
ufiKht  posture  rests  on  the  stomach,  ihiodenmn, 
cfa:.  hepatic  omnntiun,  neck  of  the  pancreas, 
hc})atic  tlcxiire  of  colon,  rifiht  kidiiry,  and  right 
suprarenal  Itody  :  and  a  pur/f  f/i/  sinjarr.  in  con- 
tact with  the  diaphragm"  and  anterior  bellv  wall 
in  the  subcostal  angle.  As  seen  from  th(^  front  it 
is  triangular  in  outline,  with  its  apex  near  the 
apex.if  ill,,  h.ait  {  I'ig.  sf))  ;  its  upper  1..  dcr  is 
host  indicated  by  a  line  commencing  at  the  ajiex 
heat  (Fig.  S5)  and  passing  across  the  mid  \h\<- 
I  an  iiu'h  below  the  sterno-ensiform  point:  it 
ascends  as  it  reaches  the  nipple  line  to  the  level  of 
the  sterno-ensiform  plane.  The  lower  border  con)- 
niences  at  the  apex  boat,  crosses  the  mid  line  about 
1  inch  above  the  niid-(<pigastric  point,  reached 
tlio  costal  margin  at  the  outer  border  of  th- 
rectus,  and  the  remainder  of  its  lower  border 
corresponds  to  the  costal  margin  ao  far  as  the  tin 
of  the  eleventh  rib.  The  liver  is  in  contact  with 
the  right  kidney  along  the  lower  margin  of  thar 
rib  (Fig.  S9).  For  surgical  purposes  the  liver  in 
th.'  right  hypoch,,n(lrium  may  I)e  regarded  a- 
made  up  of  three  zones-  an  UDDor  or  nnlmonnr'. 
a  nnddle  cr  pleural,  and  a  'lower  or*  diaphirtg 
matic  (iMg.  s:,).     In  the  l.nver  zon<>.  which  is  1',  t^ 
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■2  inchrswul.'   in   the   mid  axillarv  lin<>,   thf   li 
may  be  incised  or  explored;  in  ^he  middle  zone, 
t^qiial   width,   tlie   pleural   n'tlection   is 
In  the  erect  posture  tiie  lower  odge 


which  IS  (if 
oncountered. 
•n  the  ri^ht  side  is  al)out  .Cor 


th 


of  an  inch  heh^w 


mar^nns  of  the  costaTcartilaKcs.     In   th 


••iimhent  position  the  liver  ascends  about  an  inci 


e   re- 


^Ohn  PomT 

PlF.ubal  Line. 
i£  pAi  ic  Duct 
Cystic  Duct 

^'^uOOLnur^ 

/^ID  EPiqAlTRlC  Ll.lE 

PVLOBUS 

5T0^AC/i 

CoMMOAi  61LL  Duct 

buootnun 

^  [""lEA  Alba 
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I 
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.  —  Diagram  showin>«  the  position  of  the  h'ver,  gall- 
bladder, bile-ducts,  and  pancreas. 

he  Iuwlt  limits  01  th<>  i^lcura  mih!  Inn-  nw  iniii.-ucd. 


■id  is  entirely  covered  by  the  costae,  except  at  the 
ihcostal  angle.  It  descend;  also  in  inspiration 
;id  rises  m  expiration. 

The  fundus  of  the  gall  bladder  approaches  the 
irtace  behind  the  ninth  costal  cartilage,  close  to 
le  outer  border  of  the  right  rectus  muscle  (Fig 

).  Its  nos!ti-n  i-  ..xtremely  variable;  it  fre- 
lently  occupies  a  position  eonsiderablv  below 
'id  external   to  the  one  mentioned. 


nn       'rni:  ahdo.mkx  and  'imi;  pklvis    :ciinp. 


TiK'  li\iT  is  i-ftaiii4"d  in  shape  li\'.  ami  niouklnl 
upi'ii,  thf  diaphragm  abdve  and  th<>  abdominal 
organs  bolnw.  When  reino\<Hl  from  the  body  the 
shape  is  lost  v.hich  ir  jjossessos  clinically.  It  pre- 
sents inaTi\  variations  in  form.  One  of  the  com- 
monest is  a  linguiform  pi-ocess,  usually  known 
as  Riedel's  lobe,  -which  i)rojects  from  the  margin 
of  the  right  lobe  under  the  tenth  costal  cartilage 
<  1"  ig.  T(;.  p.  .">7s).  It  is  found  moic  fi'erniently  in 
women  than  in  men,  and  may  be  mistaken  for  a 
floating  kidney  or  an  al-dominal  tumour. 

In  tJK-  condition  known   as   ptosis  of  the   liver 
the  organ  slides  fj'om  the  dome  of  the  dia|)hi'agni, 
and  may  descend  to  the  level  of  the  umbilicus  or 
reach  tlie  iliac  fos-a_  (Fig.  "f]).     With  the  descent 
there  ia  also  a  rotati<^n  on  its  transverse  axis,   sn 
that  its  diarihracpiatic  surface  comes  almost  com- 
pletely to  the  front.     In   such  a  cas<!  the  factors 
which  maintain  the  liver   in  position   nave  to  be 
considered.     They    are  :    (1)    its    fixation    to    the 
diaphragm    by    the    inferior    vena    cava    and    the 
fibrous  tissue  on  the  non-peritoneal  posterior  sur- 
face  of   the    right   lobe   in    the   neighbourhood   of 
the  inferior  vena  cava.     (2)  The  peritoneal  folds, 
which  include  the  right  and  left  lateral,  coronary, 
and    falciform    ligaments,    also    attach    it    t(^    the 
diaphragm.    These  folds  aiv  lax.  in  order  to  allow 
the  free  niovements  of  the  liver  which  occur  during 
respiration    and   in    the    filling   and   emi)fying  of 
the   stotnach.    ('.])   Tli<'    inuscnbir   fbcLmiinal    wal1«. 
These  keep  the  other  abdominal  viscera  constantly 
pressed    against   the    lower    surface   of    the    liver. 
The  muscli^s  constitute  the  chief  means  for  main 
taining   the    liver    in    position.     In    many   women 
over    10  the    riuhl    hilie  of  tlv   li\.'r   i^rojecfs  quite 
■^  inches  below  the   lltli   lil).   and,   as  in   the  child, 
the    oxtremii\    of    Ihe    left    lob.>    fi-equently   comes 


<'\(M1    i)\  iM  liij.-.    t  lie    Uppef     pai  t 


in  co?itact  with,  (^r 
of   <he   spleen. 

The  Hver  is  more  often  ruptured  from  con- 
tusion than  is  anv  othe)-  abdoiinii;!!  visciic.  Thi- 
is  explained   l)y   Its   l,ivg(^  size,    its  comparatively 
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f    blood 


ixcd   position,    Its  great   friability   of   structure, 
^nd  tlio  large  quantity  of  blood  contained  in  its 
A  normal  hver  will  take  its  own  weight 
It    Its   veins   be   injected   at   ventricular 
pressure    (fealaman;.        Death    in    such    injuries 
^i.ualiy  ensues  from  haemorrhage,  since  the  walla 
,     i      portal   and   hepatic   veins,    being   incorpo- 
r.ucU   with  the  liver  substance,   are   unable   to  re- 
ract  or  to  collapse.     The  hepatic  '.ems  also  open 
l^nct  into  the  vena  cava,  and,   brin-  unprovid..,! 
Mth    valves,    could    allow    of    the    escape    of    un 
iiifuenso    quantity    of    blood,    if    unv    retrograde 
nrent    were    established.      The     hepatic     vessels 
.'c   thin-walled.    and    it    is   almost    impossible   to 
■mature    theni,    except    by    buried    sutures.      1-,    is 
I's.siule  for  the   hver  to  be  ruptured   without  the 
I'.'Utoneal  coat  being  damaged;  and  such  injuries 
'nay   be   readily   recovered   from.     The   liver   ure- 
-  iits,    behind     a    fairly    extensive   non-peritoneal 
surface    at  which   rupture  or   wound   may   occur 
•  ithout  extravasation  into  the  abdominal  cavity 
.-m  the  relation  of  the  liv-r  to  the  right  lower 
nbs,   It  follows  that  this  viscus  may  be  damaged 
^vhen   the  ribs  are   fractured,   and   in  some  cases 
•0   broken   ends   of   the   bones   have   been    driven 
s'/Ih^^fK     "  i''\Pj''--Sm  into  the  liver  substance, 
stabs    through  the   sixth   or  seventh   right  inter- 
I'  stal  space,  over  the  Lv,.r  region,  would  wound 
I    th   the   lung  and   t' q  hver,    would   involve   the 
'^'.tphragm,    and   open    up   both   the   pleural   and 
!    ritoneal  cavities. 

The    intimate    relation    of    the    liver    to    the 

uisverse    colon    is    illustrated    by    a   case    where 

-..thpick,    4    inches    in    length,    was    found    in 

substance     of     the     Invr.       It     had     worked 

way   there,   from   the  colon,    along  an   abscess 

■n.y     that     connected     the     two     viscera.      The 

ntinn   of   I  he   liver   to   the  heart   niav   lx>   ilhis- 

•t-cl  by  a  case  si  ill   m,„v  remarkable.     In   this 

'.inc(!     a     looso     ])i(>ce     of     liver,    weighing     1 

i''hin     u;iu  f.    iTw'  ;..  *l,,.  .,..1 ,    _         '^. 

I'lit    had    been    crush.-d    between    two    wagons, 
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the  liver  was  lupluri'd,  and  the  d.u'  '.u'agin  torn. 
A  ))it.'to  ut"  th('  li\L'r  had  bfuti  b(iUL,'e/x'd  aluiig  thi; 
vi'iia,  cava  iiitu  the  right  auricle,  ^vhellce  it  had 
passed  into  ihe  right  ventricle,  and  so  into  thi; 
l)ulni(inar.v  arter.w  The  heart  itself  was  quili- 
iininjuriMl.  I'drliiins  uf  tlie  liver  may  })rotrud' 
through  abdominal  wounds,  and  are  usu;  Uy  easy 
to  reduce.  In  one  instance  of  such  protrusion  tlir 
surgeon  did  not  find  the  reduction  easy,  so  Iw 
placed  a  ligature  round  the  projecting  part  of 
the  viscus,  and  then  cut  this  obstinate  portion 
of  the  liver  off.  Tiie  patient  recovered.  Con- 
siderable portions  of  the  liver  have  been  removed 
witli  success.  It  is  remarkaljle  from  what  grave 
injuries  nf  the  ii\fr  recovery  is  possible.  Thus,  J)r. 
Gann  {L<inr<i,  June,  LS^l)  reports  the  case  of  a 
man  of  l'S  who  had  a  harpoon  di'iven  through  tin' 
whole  th'ekiu^ss  of  the  right  lobe  of  tiie  liver,  so 
that  it  projected  at  the  posterior  border.  Thi' 
blade  was  7  inches  long,  and  had  two  barbs.  Jt 
was  removed  by  operation  twenty-eight  houis 
iiiU'V  tile  accident,  antl  the  patient  made  a  g(i<Ml 
recovery. 

b  loni  a  rcfeniic.'  to  the  ri'latiuns  ui  the  liver  il 
will  be  fciidily  uiidrrst^md  that  an  hepatic  abscess 
may  open  inin  thr  jilrura,  and  iji  some  cas<'-, 
iiidred,  the  piis  fn-m  the  liver  has  lieen  (lischai-g<(l 
from  the  bronchi.  Thus,  it  has  bectn  po.ssible  for  a 
patient  to  cougli  up  some  portion  of  his  liver, 
althdiiuh.  df  cduise,  iii  ;•  v<'ry  disintegrated  an. I 
minuli'  till  in.  Hei)atic  abscess  may  burst  in  onr 
or  other  of  the  following  directions,  placed  in 
(jrder  of  their  frecpn^nev  :  (1)  iiito  tlie  right  lun^  ; 
(2)  into  tli(!  bowel:  (,!)  upon  the  surface  of  tin' 
body.  Such  al)sn'sses  have,  in  rare  cases,  opened 
into  tiic  stomach.  '';hi>  li\er  is  very  frequent!) 
tlie  seat  of  the  scconda  ,,•  abscess  of  pva^nia,  and, 
aennrding  to  Mr.  liryanfs  statistics, "  abscesses  i;i 
ihis  viscus  are  more  common  after  injuides  to  tli^' 
brad  than  after  injiiiifs  elsewhere.  They  are 
rare  in  jiViemia  follow  inir  aff.ctions  of  tli."  nrinniv 
organs,  and  are  equally  rare  in  the  pya-mia  af t' r 
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tiv.nirnHv    lM„i,,.,i    ,.,   ,1,.,    ,.,^,jj    ,^^.   ^^^ 

tl"'   I'uimIus   1,1    the 
vena  cava.     This  re- 


I'-iiiis. 

H-ssos  a,v  f,v,i„r,i(ly  lumt,.. 
"••  I'.'H  ut  a  Jill,:  tir.iuii  fr.,!,, 
^  iil-bladdur   lu  the  inf;iiur 

I 

.il 


1^  Mi)»|»li.i| 
ilic    |)(,ilal 

■    lill  il  mI   I  III  I  \ 
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I     II      1-      •         .  "    ixv^i     vcuix   cava.      Ihi4    re. 

'^th"^n!'y'"'T  ''■'?  ^^-M>lained  by  the  fact 

'  ''  ''>,  '  "■  •■-  ''  t<'i-nimal  diM.iu,,  nf 
,:  '".  ;\'"':'  '"'•  part  In  ,1,..  \,U  Vrcrr... 
"    m  th     left  division  (Cantlie). 

'he    Jfall-bladdr,.    may   be   absent,   as  is  the 

■   -Vin    ?"n     ^'^1,^    i'^^^^^'^'    "f    abson>tii         When 
•'■'•nu     :C.    u,f  tHo  cholcst.rin  of  the  bile  may 

.' ni^nfbii'^il^,^'  ehoh.t^i^l;  tz^ir^Jt;: 

;,^;::;-j;'-d,noi.etHie^^br;^i;^:;lj^;;:^^^ 

f  V       "^VVr"'''  nH.nibrane  m  the  neck  •,> 
f  ti'"  .L^ill-bladder      The  gall-bla   d  '     at 

^o.n,s.u.  aeute  angle  with  the  c^stcle^ 

N'lial  fill, I  bruiM-  necrssa.y  to  k.r|,  r|„ 

if,!,,",  ''"■  ^■'■;:^'f    l-suinn    tin.    l.iMo 

■'    the    cyshc    duct    do 
K-  .H5).      The    cystic    duet 
'•'tic   onh'iitum,    whrf,.    it    ,,,inc    n       i 
"i  tho  common  bih'du't      J         •/        '"'I  ■•<>„_,,, 
evstic  -irtprv      tV     '  '^-..^'^  ^-^  accompanuM    bv 
.   til.  liv   .      •  1      "y^.^>'f^^'  veins   pass  dire.flv 

ivinL  tl.^    ^.'  i      '•■•'''''   '''*-'   '•■•^'■^'  "^    the"']  ver 


'I,   o] 

k.  f( 


pa^sauc 
axix  i,{   (I,,. 

baikuacds, 
ownwards    and    forwartJs 

Ii*'s    in    th.'    ^rjistiu- 


oon(ra<'tf>d 


1 1 

■  Sii 


^l  1  'lit 


■    iiia\     iir 
any   j.ail 


aiT.'sl.il   j„,    and 
"f  (Ik'  cystic  or 
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Common 
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!'il<;  tliU'ts.     The  coiiiiiKiii  bile-duct  is  :)  inches  luiii;. 
and  its  liiinen   \t\\  of  an  inch  wide,  but  by  the  pas 
sage  ui  tlit-  gall-btuncs  it  may  become  tJircc  tiirit- 
its  normal  diameter.     The  upper  half  of  the  com- 
mon  liilc-duct.  lies  111  the  g.istrodicpat ic  nmcntum. 
in     t'l'iitit    <il    the    furainvn    of    W'inslnw,    with    tin' 
|);>!lal     \4'in     bcliind     it    ami     in    t!ic    I'ight.       Th- 
iir|iatic  ariir.N    lifs  cldsc  tn   it   on   tlif   i<'ft,   and  ii-- 
Ijraneh,  the  buijerior  pancreatieo-duodenal,  crossrs 
the   common   bile-duct  as   it   passes   to   its   secomJ 
or   deei)er   stage.     A  stone   arrested   in   the   lower 
half  of  the  duct  is  ditlicult  of  access.     The  ducL 
lies  buried  betwrcn  the  head  of  the  pancreas  be- 
hind and  the  duodenum  in  front  and  to  the  outer 
siitc.     It  may  be  nrccssary  in  such  a  case  to  dixii 
the  duodenum  and  extract  the  stone  through  its 
posterior   and    inner   wall,    or   the    duodenum   and 
head  of  the  pauci'eas  may  be  turned  forwards  from 
the  inner  border  of  the  right  kidney,  thus  expos 
ing   the    lower    half   (post-duodenal    stage)    of    tiie 
eonnuon  bile-duct  in  the  groove  between  the  duo- 
denum  and  pancreas.     The  terminal  half-inch  is 
embedded  in  the  wall  of  the  duodenum  and  ends 
in    the    amjmlla   of    Vater.      At    its    termination, 
where  the  duct  is  narrowest,   it  is  surrounded  l.\ 
a  sphincter  which  regulates  the  flow  of  bile.     The 
lunu-n  of  the  lower  half  of  the  duet  is  h'ss  thnn 
that   of   the   upper   half.     Two   lymphalie   j^lands 
lie  in  the  gasfcro-hepatie  omentum  by  the  side  'f 
tin;    liile-duct,    and    ha\e   Ix'cii    mistaken    for   g;ili- 
stDues  when   ealeified. 

The  gall-l)ladder  receives  its  nerve  su])ply  friin 
the  eighth  and  ninth  segnu^nts  of  the  corct  (Head) 
through  the  great  splanchnic  and  coeliac  plexus. 
The  int^'iise  colic  caused  l»y  gall-stones,  belie\'(l 
to  be  due  to  spasin  of  the  non-striated  muscul  ir 
coat  of  the  bill'  duets,  is  reflected  alontr  the  ni)  *'' 
dorsal  nerve  to  the  anterior  abdominal  w.'' 
Stimulation  of  the  sympathetic  nerves  causes  the 
muscle  of  the  cvstie  duet  to  contract,  but  relaxes 
that  of  the  gall-bladder  (T.  W.  Elliot).  The  em- 
tiaetioiis  of  (he  musculature  of  (he  biliars    s\st'iii 
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•  MP  cnrrcla(.'(l  with  tho  rnovrT.K'nts  ,.f  <h..  sfnmnch 
•incl   h<'noe   arc    liaUe   to   occur   soon   after   taking 
:  "d  (Lynn  Thomas).  ^ 

The  gall-hlacld.'r  and  'lie  hilr-ducfc  have  l.ron 
ruptured  alone  without  rupture  of  the  liver  The 
!'Uur:   IS  rapidly  fatal,  owing  to  the  escape  of  bile 
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e  position  and  relationships  of  the  ahdomlnal 
viscera  from  behind. 


s\  Si'lll 


-  the  penfuneal  eavity.     Large  gall-stones  n,av 

passed  direct  into  the  bowel  through  a  fistulous 

>-k  that  has  been  ostabIish<Ml  in'twem   the  gall- 

^"  <r  and  the  int..stino.     Call-stones  have  sup- 

T.y;i'n'"   ':'''""\*''IJ'--n)  abscesses  in  ■the"parietes' 
'    'IS  Dr.    Burney   \eo  reports  a  case  where  more 
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riii:   .\Mi»nMi:.\    and    rin;    ri;i,\  is    cu 


than  oiir  liun(lr<Ml  .^all  sfoiirs  Wi'Vf  discliai'^' ri 
through  a  spoiitanoous  fistuLa  in  tho  hypogastiic 
rogion,  5  inches  hchjw  the  lunhiliciis.  In  cases 
^vh<■I■('  <li<'  lii!<'-{Iu('t  is  occludrd  by  gall-stnnos,  nr 
hy  (ithcr  causes,  the  gall-hladdrr  may  bccdinc 
enoiMnonsly  distended,  and  may  f<^rni  a  tumour 
extending  some  way  l»eyond  lh(>  nmhilicus.  Sij 
large  a  tumour  has  lieen  formed  that  the  mass  has 


a 


Mg.  H7.    -Hori/.ontnl  section  through  upper  part  of 
iihdomen.      {I!'[<li!i;i'  r.) 

'.  ]!  iiirr>'as  ;  i/,  iiU't.'riof  ww.i  im\;i  ;  h.  :iuMa   witli  thoracic  ilu'i 
I'chinil  it. 


l)i-iMi    mistaken    for    an    o\arian    cyst.      The    gall 
hh-idder    as    it    eidarges    tends    to    follow    a    lin'" 
extending    from    the    tip    of    th<'    i-ight    tenth   c;i  > 
tilage  across  the  nifMJian  line  of  th(!  ahdomen  heh  w 
the   umliiiicns.      I'or   the    iclief   of   this  condition, 
ch,'>5ecystotomy,  (U    imi^inn    itito   the  gallhlachlei. 

i  '  '     '  '  i  '  •••? 

cision   I'r   ]iunclur(>   is  made  oNcr  the  most.  proTi,i 
iiont    part    of    tlu;    tunii'in-.      Impacted   gall-stoit'  • 


\  III 


'iHi;  si'[j;i;x 
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!i;ivn  lici'ii  rciiKAi'd  ciitin^  from  lln'  Idle  tluct 
iliiou^h  an  incision  so  niado,  or  the  stone  has  been 
inched  ///  sttn  and  f.\t  i  acti'd  in  fragments. 
Ill  cholecystectomy  the  wlmlr  ,,f  tlir  ^all  lilad- 
■  1' r  iscxciscd  and  tho  cystic  duct  closed.  The  bile 
liiids  its  way  into  the  inti'stim'  direct  througli  thi; 
c'ln^mon   duct. 

In  cholecystenterostomv  a  fistula   is  estalilisbed 

The 

there 

duct. 

coni- 


■fwei'ii    the   frall-hladdrr   and    tlir    intpstiru^ 


(liii'ration   is  carried  out  in  cases  in   which 
is  an  insuperable  olistruction  in  the  common 
The  pail-badder  tlius   takes  the   |)lace  of  tlic 
iiion  duct. 

Tlio  ••iilooii.-  The  splc<'n  is  dr<'ply  situated  iu 
i!ie  left  hypochondriac  region,  and  in  the  normal 
1  "udition  cannot  be  palpated,  being  quite  covf>red 
in  front  by  the  cardiac  end  of  the  stomach  (Fig. 
-~).  Tr  jiiost  closely  a])proac}i<>s  tb.e  surface  in 
'he  parts_ covered  bv  the  tenth  and  eleventh  ribs. 
Above  this  it  is  entirelv  overlapped  by  the  edge 
■  f  the  hing.  It  is  in  all  parts  separated  from 
!he_  parietes  by  the  diaphragm.  "It  lies  very 
hhquely,  its  long  axis  coinciding  almost  exactly 
-Mth  the  line  of  the  tenth  rib.  Its  highest  and 
-west  points  are  on  a  l.>vel,  respect  ivfdv,  with  the 
ninth  dorsal  and  first  lumbar  spines;  its  inner 
•  nd  IS  distant  about  ll  inches  from  th.'  median 
I'lane  of  the  body,  and  its  outer  end  al)out  reaches 
the  mid-axillary  line"  (Quain)  (JM'tr.  so).  It  pos- 
-e'^ses  three  surfaces,   gastric,    renal,   ainl   phrenic, 

ell   showji    in    Fig.    S7. 

^     A  dislocated  or  floating  condition  of  the  spleen 

"^  rare      Its   renal   surface   is   fixed   firmlv   to   the 

'lipcr  half  of  the  left  kidney:  its  gastric'  surface 

■  kept  in  apposition  to  the  stomach  bv  the  gastro- 

i'lenic  omentum:  its  up])er  poh>  is  attached  near 

le   cardiac   orifice   of    the    stomach    by    a    suspen- 

••ry  fold  of  peritoneum,   while  its  b.wer  rests  on 

he  cosfo  colic  peritoneal   fold,  and  has  the  tail  of 

tli»  >\'l»,..llr\..<^  ....,1  «.1--,  I  I  i  •.!  ..  -J,. 

,;■■■■■"  ■■  •■       .;:iw    <•!:;;;;;     ,ri    ;  ..iii.M't     uilii     li.        Jin' 

'  nsion   of   the   alidominal    walls  exerts   a    g(Mieral 
"•'■ssure    on     it     throutrh     the     other     abdominiij 
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organs.  When  tho  sploon  oiilargos,  as  in  ague,  ils 
cronatcci  antorior  border  may  be  folt  bcnoath  \ho, 
tenth  costal  cartilage.  Tho  niovalilo  or  floating 
spleen  is  nift  with  only  in  adults.  The  organ  niiiy 
be  so  displaced  as  to  reach  the  iliac  fossa. 

Injuries. —Although  extremely  friable  in  strm" 
tnre,    tho    noi'mal    sj)lr'f'n    is    iint    very    fi'equrntl.v 
rnpturefl.     Its  connexions,   indeed,  tond  to  mini 
mise    tlie    effects    of    concussions    and    contusion-^. 
When  the  spleen,  ho\A-ever,  is  enlarged,  it-  is  very 
readily    ruptured,    and   often    by    quite    insignili- 
cant  violence.     Thus,   several  cases  have  been   re- 
corded of  rupture  of  an  enlarged  spleen  by  mus- 
cular violence.     For  instance,  a  woman  rui)turerl 
her  spleen  in  an  attempt  to  save  herself  from  fall- 
ing,   and  another   in   springing  aside  to  avoid  a 
blow.     The  patients  in  each  instance  were  natives 
of  India,  and  the  latter  case  gave  rise  to  a  charge 
of    homicide.     The    spleen    being    extremely    vaa- 
<     lar,   it  follows  that  ruptures  of  the  viscus  an> 
usuallj',    but  not  necessarily,    fatal   from  hremor- 
rhage.     It  is  well  to  not'C,  in  connexioTi  with  thi< 
matter,  that  the  spleen  contains  most  blood  durin<:r 
digestion.     A  case  is  reported,  however,  of  a  boy 
who  met  with  an  accident  just  after  dinner,  and 
who  managed  to  walk  some  distance,  although  his 
spleen,  as  the  autopsy  revealed,  was  separated  intn 
three  portions.      He   lived   some   days.      In   severe 
fractures  of  the   ninth,   tenth,   and   eleventh   ribs 
the  spleen  may  ))e  damaged  and  lacerated. 

The  capsule  of  the  spleen  contains  muscular 
tissue,  and  must  possess  some  contractile  power 
This  fact  may  serve  to  explain  cases  of  recovery 
from  limited  wounds  of  the  organ,  such  as  small 
gunshot  wounds.  In  such  lesions  the  capsule  may 
contract  and  greatly  narrow  the  hole  in  the  viscus, 
while  the  track  of  the  bullet  or  knife  may  become 
filled  with  bloodclot,  and  the  bleeding  thus  i)e 
staved. 
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diseased    conditions.        The    hypeit  rophied    spleen 
may  attain  such  dimensions  as  to  fill   nearly  the 
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uhole  alKloimii,  and  in  one  case  a  cystic  tuiiK.ur  so 
iiiplctcl^^  occupi(>d  Ix.th  iliac  fossie  that  it  was 
istaken  for  an  ovarian  cyst,   and  the  operation 
•  r    ovariotomy    was   coninienced. 

hvtirpation    of    the    spleen    has  br<  n  successful 
I     c.i^<.s     oi     ahdiMuiiial     wounds     with     i)rutru- 
i'-n   ot   the   \iscus.      It   has   also   b<vn   prrforincd 
.'.  ith  lair  results  m  many  cases  of  liypertrophiod 
■pleen,   and  (.f  wandering  spleen.     The  operation 
1-  not  justihable  in  cases  of  Icuku'inic  enlargement 
I    the  organ,   it  having  proved   invariahlv   fatal 
■  '■  such  instances.     In  cases  of  wounds  with  pro- 
trusion, the  sjileen  is,  of  course,  removed  through 
i-'    Wound.      The    splenic    arterv.    with   its    large 
-■■'inpanying   vin,    lies    in    the    jieiio-n-nal    liga- 


iil, 
I..U-. 
The 


in    eoiitaet    with    the    tail    ,,f    the    pancreas 


It.utvvvns    lies    behind    the    stomach,    in 
'-".lit   ot    the    first    and    second    lumbar    vertebne 

i.ig.   -s.)).      if.  ci'osses  the  middh,"  line  behind  tho 
-  id-'piK-'i^tric  hue   ( I'ig.   s:,).      In  emaciated  sub- 

•i-ts,  and  when  the  stomach  and  c(jlon  are  emptv 
.:    may  sometimes  be  felt  on   d.M.p  i)ressure,   cspe- 

al  y  m  those  who  are  the  sul)jectsof  visceroptosis; 

n, lapse  of  the  stomach   leaves  the   pancreas  ex- 
"'sed  above  the  lesser  curvature.     It  is  in  relation 

ith  many  most  important  structures.     So  closely 

i>   It  mi.xed    up    with    the   solar   plexus   that   this 

;nieture  is  nt'cessanly  inv.hed  m   inflammatorv 

"ditions,  and  must  be  disturbed  in  anv  operative 

procedures   on    its   hea.l   an.!    neek.      if'h;,^     I   !,<.- 

I "vc,    never    been    ruptur.Ml    alone,    and    it' could 

'■arcely  be  wounded  without  the  wound  implicat- 

t,'   other    and    more    important   viscera.     It    has 

■11   tound  herniated  in  some  very  rare  cases  of 

,i..phragmatic  he.-nia,  but  never  ah.ne.     The  main 

'  net   (duct  of  )\ir.sung)   usually   terminates   with 

'/",    conunon    bile-duct    m    the    ajupulla    of    Vater 

I  itr.   SS,   A),   s(.  that  a  gall-ston<'  arrested  at  this 

nut  may   occlude   both    dufts  or   r!os4;Kiv   -=i;c:^ 

'•;tlux   of   the   bile   within    the    i-ancreatic    d"iieV 

■L   uncommonly    (in   :u)   per   cent,    of  cases)    the 
o  *  '         ' 
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ampulla  is  jtaitly  (FiK  ^'^^  i;)  or  completely 
divided  (Fi^-  "''^i  <)'  ^"  tliat  th<'  (piitic<s  (if  the  two 
(lucts  are  separated;  in  such  eases  occlusion  ol 
the  termination  of  the  hile  passage  leaves  the  pan- 
creatic duct  free.  A  secondary  duct  (the  duct 
of  Santorini)  is  present  in  a  more  (ir_  less  ^h- 
v<doped  condition  in  aO  ]><'r  ci-nt.  of  suhjects.  It 
may  fc  rm  a  connexion  with  the  main  tluct,  as 
in  Fig.  88,  A,  or  he  merely  a  minute  ductule,  as  in 


ABC 

V'lg.  SS.~   Diin^rams  to  show  the  viiriations   in    the   manner 
of  termination  of  the  pancreatic  and  bile  ducts. 

A,  l-'.iriu   111  wlncli   ilir  CMiminni  hilc-diut   (c,  i;.  m  nn-l  in:iin  i>:iiv 
n-i'Mti.'  iluct   (i;i  iii'l  111  :ni  .•iiiipulLi   :  K).    a.  Duct  of  Saiitni-iir 
i.,  li..  lii,.  lii-t.  r-cc, .11(1,  and  Iliii'd  >taL'f<  of  the  (luodcmiiii. 

i;,  Ftinn  ill  wiiii-li  the  airiimlla  i-  parlU- <li\  i<lfil.  'I'lu'  dii.-ti'l  Sai;- 
t(ii-ini  i-  -hdwii  in  ii~  I'cdiicrd  Innn. 

<  .  Furm  in  wliii-h  llu'  I'liinMiMii  liil.-ilui  i  md  iriiicn  atir  duct  lia' - 
»i'l>arali' (iiifiiiiiLi- mill  t  111- diKMliinmi.  'I'ln-  durt  ni  Santoiini  - 
ali~rni. 


l''ig.  s-i.  n.  Th<'  ac(<'ssory  duct  op<'ns  nearer  tli'" 
pylorus,  Iteitig  ^  of  an  inch  ahove  the  ampulli 
of  Vater.  The  ampulla  usually  extends  into  ;i 
papilla  v.iiich  jinijects  within  the  duodenum,  hut 
this  papillated  coTidition  is  not  a!  'ays  present. 
Septic  conditions  may  sjiread  from  tiie  duodenuM 
to  the  paiuM'eas  oi-  gall-l»la(hler  hy  means  of  thei' 
ducts. 

i'lie   common    luje  (iiid    in    its  second   stage   iii - 
liitween    the    head    of   tin'    pancreas   and    the   dm 
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I'M  mil.  It  thus  ha)Ji)en.s  that  in  carcinuma  of 
ihis  part  of  the  Khuid  the  duct  may  hecoiiie  en- 
tiir'lv  occludod  and  jaundice  result/  Or  tlio  duu- 
ili'iuuu  and  (;vcn  thu  c(jlon  may  he  more  or  h'ss 
•  ihstructed  hy  pressure,  or  'the  neighhouring 
\essels  he  ch)sed.  Cancer  of  the  pyh)rus  mav 
spread  to  the  head  of  the  pancreas  h\  ilirec't 
'  xtcrision.  The  lymphatics  of  the  two  parts  also 
in'cly  communicate. 

The  i)ancreas  lies  behind  the  lesser  sac  of  the 
IH'ritoneum,  its  anterior  surface  being  covered  bv 
I  he  posterior  wall  of  the  sac.  It  lies  in  front  of 
the  aorta,  in  the  fork  between  the  ccjeliac  axis 
.liiove  and  the  superior  mesenteric  artery  below. 
The  portal  vein  passes  upwards  behind  the  neck 
"1  the  gland. 

Islets    of    Lanjcerhans.—When   microscopic  scc- 

iiuns    of    the    pancreas    are   «'.\amined,    numerous 

-niall    groups    of    colls    are    observ<'d    among    the 

nui-mal  acini  of  the  gland.     These   islets  of  Lan- 

:erhans  are  acini  of  the  gland  which  have  become 

n:;'(lihed    to    form    an    mtornal    secretion    (Swale 

\  iiicent)       I  hey   vary   in   number  from  .'500  to  400 

M.    A.    Lane)       The    pathological    proof    is    now 

'V-'  /   I'"^^   destruction   of  theso  islets  gives  rise 
■"  dialK'tos   (Mayo  Kobson). 

'■'Vf*  ^** >•     'J'i'e  rehitions  t.f  this  organ  arc 

■^  i<jliows  :  — 


\'ist'ri;il  MirtiiC'  r,f  liwr. 
S.'eiiiiil  part  of  iliindinmu. 

iMliii-ni-cliiriit    I'f    truii.s\cTsi-   (■(jIdii, 
AsC'elhlilij;    col. 111. 


Fumlns  (if  st.iMiacli. 

I'l -ccii.liii},'  coldii. 

J':iiicii-as. 

S,,I,.,.i,. 


Ki«lii4>>. 


I'll,,  ,uiUit. 
Spllfll. 


i'..h;„-i. 


l^iiu'liatiis  liiihlMiiiiiii 

'  ''^'     lil'    •III. I    tluii^v.].,.    jiinK^s 


l'--";is.      I'ljMsvt'i'sali-i. 

"t    uj>l'ei    t«u  liiiiiljur  Vcittll.e. 
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Tlic  kidneys  arc  drijdy  placed,  ami  cannot  In 
fi'lt  or  distinctly  idrniitird  when  iioruial.  Thi\ 
arc  most  accessible  to  picssui't;  at  the  outer  edgr 
of  the  erector  spina',  just  below  the  last  ril)  (Figs. 
b(i  and  Si>).  'JMie  dullness  i.f  the  right  kidiie;. 
merges  above  in  that  of  the  liver,  while  on  tlu;  lefi 
side  it  is  impossible  to  distinguish  betut'en  th. 
dullness  of  the  kidnrv  and  spleen.  The  righi. 
ki(hiey  lies  usually  lower  down  than  does  the  left  : 
but  e\en  the  low.  r  i)ole  of  the  i-ight  kidney  is  an 
inch  alto',-  the  eiest  of  th«'  ilium,  or— what  for 
l)ractical  i)urposes  is  the  same  level— above  the 
Miiil)ilical  liiK'  (Fig.  Vf),  p.  ;!7()).  The  simplest 
manner  of  indicating  the  position  of  a  kidney  is 
to  mark  out  the  position  of  the  upper  and  l(jwer 
pole  and  Ix'tween  those  two  points  mark  on  the 
well-known  form  of  the  kidney.  The  lower  pcjle 
of  the  right  organ  lies  about  },  an  inch  outside 
the  prominent  lateral  border  of  the  erector  spina; 
and  I  inch  aboxc  the  i'.inc  er  st  (I'ig.  Mi);  since 
the  kidney  is  about  4  inches  long  and  io  situated 
oblicpK'ly  its  'ong  axis  corn  spondiiig  to  that 
of  the  l'-2t]i  lib  its  u 
dicatetl  l)y  taking  a 
1 .1  inches  internal  to 
pole.  The  spine  of  the 
nuiy  be  identified  wlu 
anticlinal     dii'ect  ion 

just    below    the    level    o 


>[H'v  ])([(•  IS  sufiieiently  in- 
point)  4  inches  above  and 
th<'  ])ositi.in  of  th'  lower 
nth  dorsal  v<'rteljra  which 
:',  the  patient  bends  by  its 
and  semiiuniliar  form — js 
f  the  upper  pole.  On  an 
average  the  left  kidney  lies  I  an  inch  higher  than 
the  right  (Addison).  In  many  instances  in  th-' 
female  its  lo\ver  end  leach  :  the  ilia^  crest,  and 
may  even  go  behiw  it.  Such  positions  are  much 
less  common  in  the  male.  The  hilum  lies  about 
2  inches  fi'oni  the  midtUe  line,  and  is  opjxisit.' 
t-o  th«'  1st  lumbar  spine  and  usually  in  the  gap 
"net ween  the  ti-ansverse  processes  of  the  1st  an' I 
lind  lumbar  \eitebia'  (Fig.  RG).  In  radiogram- 
of  the  in)eet<'d  ureter  the  shallow  <if  the  pelvis  of 

jI  I'l"  •  I  oil  .,_(»., 

i  ;«/      KKirnV      IS     SC<"Ii      Tip      J  ,T  I  i      aCi'ii.-^S     tilnSe     Ol      tiV 

transvei'se  ]ii-oeesses  jv.st  mentioii.-d,  and  also  th;il 
of   the   last   I'ib    (iMg.    UO). 


Cliai 


<  \  III 


iFii;   kii>m:t 


■Vd'J 


Tlif  .iiitcrinr  surf.xn  is  l)u(  slightly  ovf^rrci  liy 
i"iitniiruin,  being  only  in  contact  witli  that  moiii- 


Il4-  H9.     Showing  the  relationships  of  ilic  kidney  and  colon 
in    the    lumbar   region    from    behind.        Jr///,^,/  /;„;;/ 

Merhcl.y 

I  ,  I.owtTlinc  of  i.huni  ;  xr..  rlcv.-mh  rih  ;  xii.,  tw.lith  nl.;   InJi 
<l.n    twrlitli  (Im,--,!  nerve:   M  l.n..  ilic-in-iiinal  ;.n.l  jli,,-|,\  n,,- 

t.':i-.tr,r    ;erve~  ;  A.  11    vertlelll  line  re],!  (-■nl!!l- ])(witl<,n  orde^ej'nd- 

inir  colon  ((leM-,  c.)  :  (.).i...  ■imulratiN  luml.<iiuni  :  es  ertn-tor 
-■I>ina'  :  pent., Ileum  (iienf.)  is,|„,wn  reileet.il  i,oni  the  ironl  ol 
tlie  kiihicy  to  tin.  ,-,,l,m  mi  tlie  ri-h(  -idc. 

'i-.ino   in   sucli   parts  as  arc  iiul   in   relation   witli 
lie  cellular  tissue  at  the  back  of  the  colon  and  at 

■    Till'  kniiioy-i  aro  roi,ros.>iitr.|  in  tlic  [.osition  tli.v  a~-iiiii.'  wli.  i,  die 
iv  is  turiipil  or.  its  f ic- :  in  tlic  siipinr  i).psitir,)i  tlipy  (hII  iiuvanl-i  .■in.i 

!•  kwarils    into   tin'    iiositiim    ilc,s<iil«Ml    in    tlie   ti  xt.     In    the   siil.jict 

-ured  above,  tiio  li'th  ril)  is  slinrlor  tliun  is  coiuiroii, 
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the  l)a('k  of  thn  duodeniun  or  i)aiicreas.  The  cx- 
tornal  hordt-r  is  iiioro  closely  in  connexion  with 
thn  peritoneum,  while  the  posterior  surface  is 
quit<^  devoid  of  tliat  nie>nibrane  (Fi^s.  8(5  and  87). 
Crossing  the  posterior  surface  of  the  kidney 
obliquely  from  above  downwards  and  outwards 
arc  branches  of  the  last  dorsal  nerve  and  of  the 
first  lumbar  artery,  together  with  the  ilio-hypo- 
pastric  and  ilio-inguin;il  nerves  (Fig.   89). 

Rupture  of  the  kidney  is  more  often  recovored 
from  than  is  a  like  lesion  of  any  other  of  th« 
juore  commonly  injured  abdominal  viscera.  This 
d<>iiends  unon  its  extensive  non-peritoneal  surface, 
whereby  the  extravasation  of  l)lood  and  urine  that 
fr)llows  the  accident  is  very  often  entirely  extra- 
pi^ritcneal.  The  gland  may  be  readily  wounded 
from  behind  or  from  the  loin,  without  the  peri- 
toneum l)cing  injured.  When  the  spine  is  much 
bent  forwards,  the  kidney  lies  in  the  angle  of  the 
bend,  at  a  part  where  the  flexion  of  the  column 
is  tlie  most  acute.  In  extreme  flexion,  therefore, 
of  the  spine,  it  may  be  squeezed  between  the  ilium 
and  the  lower  ribs.  Thus,  hcTmaturia  is  not  un- 
common after  injuries  to  the  back  associated 
with  <'xfienie  beruling  of  the  s})ine  forwards, 
as  when  a  heavy  weight  falls  upon  the  bowed 
shoulders. 

The  kidney  is  embedded  in  a  large  quant itv 
of  loose  fatty  tissue  eonstitutii'g  the  perirenal 
capsule,  and  suppuration  extiMiding  in  this  tissue 
cotistitut(>s  a  perinephritic  abscess.  Such  an  ab- 
scess^ may  be  _  due  to  ilisease  of  the  kidney 
itself,  CO  affections  of  the  adjacent  parts  (spine, 
colon,  etc.),  or  to  injuries.  The  pus  is  at  first 
in  front  of  the  quadratus  lumboruni,  and  then 
usually  makes  if';  way  through  that  niiiscle  or 
through  the  lumbar  fascia.  It  then  presents  itself 
at  the  outer  edge  of  the  erector  spin,T,  having 
liarsed  Ix'lween  the  adjacent  bordiM's  of  the  (>x 
{<'rnal    obli(pie   and    I,it!ssimus   dorsi    muscles.      If 

..^^ ! —      .,  „    I    :     J        i  J   _     •  1  • I*       __ 

'•'■■.'•,    ;i;:".      '.;■;■,    ;>(■;;;■;!;!    ;ii;o    ;  rii-    iii<ii     TdS^a,    xi'i    «'.\ 

tend    into    tlie    pelvis   along   the    loose   connective 


will 
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tissue   li(;hitid    llio    descending   colon   and    rectum, 
ur  open  into  the  colon  or  bladder,  or  even  into  the 
lung.     Most  rarely   of   all   does   it   perforate  the 
liD'itoneuni.      Renal  abscess    usually    opens    upon 
the  non-peritoneal  surface  of  the  gland.     It  mav 
ofx'n  into  the  adjacent  colon.     In  one  case  a  renal 
abscess,  due  to  stone,  made  its  wav  from  the  right 
kidney    into   the   pyloric   end   of  "the   stomach,    so 
tliat    a    communication    was    established    between 
tho.-r  two  organs.     The  perirei;al  fat  is  of  much 
surgical    importance,    as   its   laxity   permits   of   a 
ready  enucleation  of  the  organ.     It  is  more  abund- 
ant bohind  than  in  front.     When  this  tissue  has 
been  acstroyed  or  modified  by  inflammation,  the 
kidney  becomes  fixed,  and  its  removal  a  matter  of 
urrat    difhculty.      This    is    illus'ratrd    bv    the    re- 
moval   of    a   large   tuberculous   kidney   which   has 
Iteen    long  _  diseased.     Resides    the    perirenal    caj)- 
siile    the  kidney  also  possesses  its  proper  capsule, 
which   can    hr    easily    stripped    from    the    normal 
-irgan.      The    blood    pressure    in    the   rer    1    voss^'h 
n;ndcrs        •  capsule   tense;   in    inflamm,.>orv  con- 
ditions   tiio   tension    may    become    so   gr<>at.   as    t<< 
Mif<'rfere   with  the     rec   passage  of  blood   through 
I  tic    kidnev.      Incision    of    the    capsule    has    horv 
propos^'d   to   relieve  such   conprested  conditions 

/Vlovable    kidney.        The    kidneys,    beim?   closely 
•M'l'l.i^^d  to  the  diaphragm,   necessarily   follow  its 
respiratory  movements:  in  normal  breathing  the 
up   and    down   excursion   of  the   kidnev   is   aI)ont 
an    inch    in    extent.     The    /nrirmol   rapsulr    in 
'\hu;h  th,.  kidney  ^s  loosrlv  embedded  is  merely  a 
sru'cialized    part   of   the   subperitoneal   connective 
(issue.      The    pnrts   of   the   prrirenal   capsule   have 
•H><n    artifieially    separated    into    pmu-phrir    and 
nn.fnrphnr   fa.^rin    by    Zuekerkandl.      ,\lw.ve     Uie 
n'^nrennl    capsuh-    is    continuous    with        e    dense 
-iir.peritnneal  tissue  on  the  diaDhragm,      eternally 
with  the  equally  dense  laver  over  the  t  ransx  ersalis 
internally    it    fuses    with    the    sh.-n<li«    nf    +K„    ;^" 
rerior    vena   cava    rnd    aorta,    while    below    it  "is 
'^ontinued    d(*wnwards.    as   the    lax   subperitoneal 
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tissue    surrounding    the    ureter,    to    become    con 
tinuous    with    tlie    cdi-rrsix.ndiug    tissue^    in    th. 
pelvis.     Hence  only  downward  dr  olaeerncnts  arr 
possilil".     The    perirenal    capsule     .nd    the    renal 
vessels,    while    they    restrict    and    deternune    thr 
direction  of  the  renal  movements,  only  come  int.. 
action  when  the  normal  limits  have  been  exceeded 
The  force  which  retains  the  kidneys  in  position  is 
i\\o.    intra-abdominal    t^'iisjon    maintaiiu-d    bv    ili' 
musculature    of    the    abdominal    wail,    bv    whidi 
the  other  viscera  are  compressed  against  the  kid 
neys.     With  the  absorption  of  fat  from  the  cap 
sule  the   tissue   of  the   perirenal  capsule   becomes 
more    lax    and    the    renal    movements   mine    free 
Hence  movable  kidney   is  often  met  with   in   the 
l);idly    uourished.     It^    is    far    more    common     in 
women  than  in  men.     In  the  foimer  sex  the  influ- 
ence of  pregnancy  appears  to  have  especial  effect 
acting,    probably,    by    dragging    u])on    the    peri- 
toneum,  and  l)y   loosening  its  conn.wions,   as  well 
as   by    inducing,    after   delivery,   a   geiKTal    laxitv 
of  the  al)d(miinal  walls.     The  right  kidnev  is  far 
niore  often  moval)le  than  is  the  left,  owing  prob- 
al)ly  to  the   displacing  influence  of  the   liver      I 
have    recorded    (in    conjunction    with    Dr.    Mac- 
lagan)    three    cases    in    which    a    moval)le    kidnev 
press<.d   against    the  neck  of  tiu-  gall-bladder  and 
ohstructed  the  flow  of  bile.     The  movable  kidnev 
can     .,f   c.urse     only    b.>    displaced    within    a   seg- 
ment ot  a  circle  whose  radius  corresponds  to  the 
length  .,f  t'ne  ivnal  vessels,  and  yet  this  displace 
ment  niay  !)(>  consideral)le. 

The    dragging    pa.ns    wiiich    are    felt    with    a 

movable    kidney    ;,re    due    to    a    stretchintr    of    the 

renal    plexus,    which    is   connected    with    the    solar 

plexus   and   enters   the   kidn.-y    with    the   arteries 

I  lie    kidney    recei\es    ils    nerve    snfipl^-    fcMu    tlu 

intl.     IKh.    leth  dorsal,    and    1st    lumbar   seirnn-ntv 

of   111."   spinal    cord   <!,,•., .,ul,    the   small   and    lesser 

splanchnics  (H<-acl).      I';,,,,   is  referred  \o  the  wall 

or   tpm-   .iij.ioinen    aiouL,^   I  lie  seiisorv   ner\cs   derived 

iroin   these   segments. 


■  \  111! 
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Abnormalities  of  the  kidneys.  ()ii<-,  i>y  1,  ss 
•<|ii.''"fly  '"'til  ki(Iiir\s  may  Ix;  iiiispl.ucd.  Tiu! 
tl  is  iiini-.'  oftrii  out  of  jilaco  tliau  the  riK?if, 
.mil  iiiay  1)0  fotiiul  owr  the  saci'o-il  iac  .syiichoii- 
liiosis,  oi-  the  iifonioiitoi'y  of  the  sacrutii,  or  be 
(liscoyerpcl  in  the  iliac  fossa  or  pelvis.  The  mis- 
■  !;)(■(■(!  kidiu'v  is  oftrn  iiiisshaprn.  The  kidn<>y 
:i;iy    cxhil)it    a    more    or    less   extreme    degree   of 


UPI^EH     Pott    Of     K'DNty 


RSNAL    ARr 


Dilated  PiLVis 


Abnormal   Anr. 


UHEiEH 


>ii.    S9a.-  An   abnormal    renal   artery  cuiisln)«   kinkin)?  at 
the      uretern-pelvic      junction,     and      liydronephrosi>. 

(.  Ufir  llui  r>i    I'nnri'  i;, ) 


luilation,  a  condition  present  in  the  newly  born. 
I'-  nrit^'r  may  ho  douhl;"  iji  its  uppci-  part  or 
i'i'iijjjhout_  its  \vholo  oxt<'nl,  fli<')--  h<'injr  tw,, 
'  trral  orifie<s  in  the  hladd<r.  Siipernuni<'rary 
'  M-ies  are  f'-equently  present:  cases  have  been 
rded  where  such  vess^ds,  jjassin^'  to  the  lower 
<)f  the  kidney,  havf^  caused  conslrietion  or 
uWwyr  of  the  uret<M-.  and  hvdron.phrosi^  Jti 
s<'ries  of  cases  of  hydrojieplnnsis,  Mr.  lluirv 
■nwiek    fonjid    that    i\\v    kinking   of    the    uwivv 


'I  t 
■I-    o 


i'M 
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was   duo    In   ail    aluKiriiial    vcssil    in    IG   i)er   ciMif. 
of  cast's   (Via:,    ^lia). 

Th<^  kidneys  ar<>  ck'\cl<)i)<'(l  in  t\u'  i)ol\ic  rc^ii.ii, 
and  ascynd  in  the  early  nionttis  of  foeta!  life  in 
a  lumbar  position.  New  nnal  vessels  are  formed 
as  the  ascent  takes  plac<\  The  "sacral"  kiiin-v 
is  one  which  has  hern  an'ested  in  its  ascent,  ami 
the  Mood  supplv  IS  drawn  from  the  common  ili;ir 
nrt^M'ies.  I){>ul)le  ureter  is  due'  to  a  division  if 
the  priniaiy   renal  hud. 

The  two  kitlneys  may  Ije  fused.  "  The  lowest 
di^gree  of  fusion  is  seen  in  the  horse-shoe  kidne\. 
The  two  ki(hu\vs  are  united  at  their  inferior  prir- 
tions  by  a  flat,  riband-like,  or  rounded  bridge  of 
tissue,  which  cros'^es  the  vertebral  column.  In  th.' 
higher  degrees  the  two  lateral  f)ortions  approach 
one  another  more  and  more  until  they  reach  tin 
high<'st  degree,  in  which  a  single  disc-like  kidney, 
I\irig  ill  the  iiiediaii  line,  and  pn^ided  with  ;i 
double  or  single  calyx,  represents  comph^te 
fusion"'  (Rokitansky).  When  fli<'  two  kidneys  ;iiv 
united  by  a  welt  of  connectixc  tissue,  the  condi- 
tion is  I)  bar  to  ojmration.  There  may  be  ;in 
entirr>  absence  of  one  kichiey.  Th(^  singh^  kiduev 
may  \)o  lateral  or  median  in  positioii.  Sir  Heniv 
Morris  gives  the  following  estimate  of  the  fre 
qiiency  of  these  almormal  conditions  :  Congimital 
altsence  or  extreme  atrojdiy  of  one  kiilney  may  ln' 
expected  in  al)out  one  in  4,000  cases,  the  horsf 
shoe  kidney  in  one  in  1,000.  and  the  single  fused 
kidney   in  one  in   ^,000  ca^cs.* 

Operations  on  the  kidney.  (I)  Xr/Ji mfoi/i  /. 
Incision  into  the  kidney  for  -exploration,  or  tlii^ 
evacuation  of  pus.  (2)  Xr/ihro/if/iofo/fii/.  In- 
cision into  the  gi  nd  for  the  removal  of  a  ca1culu< 
(.'0  X(  p/irrcfomi/.  Reiuuval  of  the  entire  organ 
(t)  \(  /)/ir()rr/u//t/,u.  The  operation  of  securing  a 
movable  kidne..  in  its  normal  position.  In  th" 
first,    second,    and    fourth   operations    the    kidn^  v 
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Innc^ irt AT E.  Art. 


ERAiATic  Vessels 
VErtA  Cava 

URCAT10A1  or  Aorta 
UTEUS  /^EOIUS 
0A3 
ECTUM 

UP  /lA^MORo^  Art 
Gluteus  Maximus 


'  ij<.  90.-   View  of  the  kidneys,  etc..  from   hehind. 


U'tn- 
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is  rfaclic'  throucfli  tin;  loin.  In  nci)lirrctoiny  th.' 
incision  is  carried  backwards  about  I  inch  ov.  r 
the  erector  spina-,  and  a  part  of  the  quadratii- 
luniV)oruin  will  Ik-  divided  (■•<(->:.  Fig.  89).  Tlw 
'■().<l ()-(■(  1 1(  hral  I i(i(niii  lit ,  a  spt'cializcd  part  of 
th(^  niifldle  layer  of  the  liunba'r  fascia  which 
binds  tli(!  last  lib  to  the  tips  of  the  upper 
two  lumbar  transverse  processes,  also  falls  in 
the  line  (<i  th<;  incision.  The  perirenal  capsule 
is  optMied  nj),  and  the  gland  enucleated  from 
llie  capsule  of  fat  in  which  it  lies.  in 
some  instances  the  last  rib  has  been  resected  tu 
o})tain  more  sjiacc  for  the  operation.  The  pleura 
reaches  the  neck  of  the  12th  rib  and  occasional  I  \ 
it  descer.ds  as  far  as  the  transverse  process  of 
the  1st  lumbar  vertebra  (Figs.  8G  and  89).  In 
one  case  the  12th  rib  was  riidimentary,  and  the 
nth  rib  was  removed  under  the  impression  that 
it  was  the  12th.  The  pleura  was  opened  and 
death  ensued. 

When  th<'  kidney  is  free  from  its  fatty  capsul<\ 
the  vessids  at  tie'  hilum  are  secured  separately  liy 
ligatures.  The  numerous  nerves  to  the  kidney 
are  no  doubt  included  with  the  vessels.  They  con- 
stitute a  surgical  pedicle  of  the  kidney.  At  the 
hilum  the  vein  lies  in  front,  the  artery  and  its 
blanches  next,  and  the  ureter  behind  and  toward- 
the  lower  part.  The  artery  is  about  the  size  of 
the  brachial,  an;'  Tisually  divides  into  four,  flvi , 
or  six  l)vanches  before  it  reaches  the  kidney. 
This  fact  must  l)e  borne  in  mind  if  the  structure-; 
at  the  hilum  are  separately  secured.  One-third 
(if  these  braiieh<'S  eonstantb'  enter  the  hilum  be- 
hind the  ureter  and  are  liable  to  injury  in  e\ 
ploration  of  the  pidvis  of  the  kidney.  The  v  in 
IS  also  represented  at  the  hilum  by  three  or  four 
branches.  Accessory  renal  arteries  may  be  present. 
Some  may  enter  the  upper  end  of  the  kidney  or  its 
anterior  surface.  In  removing  large  renal  tumoui  s 
an  abdominal  incision  is  advised,  the  cut  be'inu' 
made  ither  along  the  corrt^sponding  semilunnr 
line,  and  on  a  level  with  the  diseased  mass,  or  i" 
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Th(!   abdoiiiiual   opciatinu   is   the 
it  has  the  acl\anl;ig<'s  of  grcat^T 
'  n-i'  and   lajjiclity   in   pciftuniancr,   and  gives  an 

PIHirtunit.v  for  t'xaininin<ij  t\u'  cimditinn  of  both 
ki(hu-ys.  In  chronically  inflamed  conditions  of 
:lif  kidney  as,  for  e.xainple,  in  longstanding 
tuljerculous  disease- the  kidney  becomes  adherent, 
and  on  the  right  side  is  apt  U)  become  closely 
liound  down  to  the  vena  cava.  Much  care  is 
needed  in  clearing  the  great  vein  when  so  ad- 
herent. In  removing  a  very  adherent  kidney  the 
di.'ipliragm  has  been  torn. 

I'li«'  •«ii|>i-ai-<>iisil   iMHlif'H  are  situated  at  tho 
iipper  poles  of  the  kidneys,   but  are  more  closely 
iiiik'd    to   the    diaphragm    tiian    to   these   organs\ 
a^   is   seen   from   the    fact   tljat   they   are    not    dis- 
placed   with    the    kidneys.      The    right    body    li<s 
i.<  hind  the  right  lobe  of  tJK!  liver,  and  so  close  to 
'lie  inferior  vena  cava  that  the  two  may  b<'come 
'■aind  by  inflammatory  adhesions.   Tlu-y  are  gljinds 
Aliieli  form  an  internal  secretion  (adrenalin)  that 
i>  evidently  concerned  in  regulating  the  tonus  of 
Mon  striat^'d    niuscle.      WIkti    appliid    directly,    it 
'aiises  constriction  of   arteries   and   a   i' irrowing 
'  f  tho  bow(>l.     The  cortox  of  the  bodv  is  -icvelop^'d 
tioin  epithelium  covering  the  Wolffian  body,   and 
■Ukmi   this  l)ody  descnids   with  tlie  genital  glands, 
•!  tached  parts  may  accom))any  these  organs  and 
t'lin  suprarenal  tumours.     Parts  may  also  beeoiutv 
■  nibedded  in  the  kidn<'ys    and  gi\<'  ris4'  to  jx^culiar 
'  iial   tumours.^     The   medulla,    whieh    aris<'S   with 
li'     symp.-^thetic    system,    reeeives    a    large    n«'ive 
-upply    from    the    solar    plexus.      Diseas4'    of    tho 
iiprarenals  may  caus<^  bronzing  of  the  skin  :  hence 
^li«'V  are  beli"ved  to  be  concern<'d  in  tlie^  formation 

f  liody  pigment. 

The  iiroK'rs  are  strong  tubes  about  ].'>  inches 
"iiu:.  with  thick  muscular  walls,  and  are  placed 
nt  irelv  behind  the  peritoneum.  The  average 
•  idth  is  that  of  a  gooso-quill.  The  uivt<>r  rests 
Ton;  above  downwards  upon  (1)  the  psoas  musclo 
.nd  the  genito-crural  nerve;  (2)  tlie  common  iliac 
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vessels    on    the    left    side,    ami    the    external    iliac 
vessi'ls  vn  the  right;  (:;;  after  ].assiiig  duw  iiwards 
un    tho    ifiL-eriia)    iliac    art^iy    it    then    eiiteis    tlir 
posterior    false    ligament   of    thr    bladder,    and   s.. 
reaches  the  bladder  wall.     In  the  female  it  pass,  s 
through  the  has,;  of  the  broad  ligament,  where  thr 
uterine   artery   loops   over    it   ^    of   an    inch   friHu 
the   neck  (.f   the   uterus.      It  rests  on  the  i<M.f  ,,\ 
the  upper  part  of  the  vagina  before  entering  thr 
bladder,  and  a  calculus  arrest-'d  in  tliat  stage  mav 
be    distinctly    felt.      The    narrowest    part    of    thr 
tube  IS  the  portion  within  the  bladder  walls,  and 
when  renal  calculi  pass  along  the  ureter  they  are 
often  arrested  at  this  point.     There  are  two  other 
narrow  points  at  which  calculi  mav  b<!  stopped  : 
at  its  junction  with  the  pelvis  of  the  kidney,  and 
where  it  crosses  the  pelvic  brim.     The  ureters  per 
init  of  great  distension,   and   in  certain  cases  of 
gradual    dilatation    they    have    attained    a   width 
equal /.o  that  of  the  thumb  and  even  of  the  small 
intestine.     Several  cases  are  recorded  of  rupture 
of  the  ureter  from  external  violence.     When  such 
an    accident    occurs    a    large    urinary    collection 
usually  forms  behind  the  peritoneum,  which,  lead- 
ing to   suppuration,    will    produce   a   fluctuating 
tumour  beneath  the  parietes. 

The  ureter  expands  in  the  hilum  of  the  kidnev 
into  a  funnel-shaped  cavity— the  pelvis.  This  iii 
turn  divides  into  the  calyces.  In  the  pelvis  or 
calyces,  calculi  are  frequently  lodged.  The  calyces 
are  too  narrow  to  admit  an  exploring  finger. 
Ihe  ureter  has  been  succesf'fully  resected  ami 
sutured.  It  is  supplied  by  nerves  from  the  renai 
plexus  and  by  vessels  from  the  renal,  inferior 
vesical  and  subperitoneal  plexus.  Its  malforma 
tions  have  been  already  nu'ntioned  (p.   4:i:}). 

In  the  search  i.r  impacted  calculi  by  the  aid 

'      ;  V'"7^    ^'^*'    *""11'  \^'i"K    method    will    be    found 
useful    for   indicating   the   course   of   the    ureter 
The   pelvis  of  the   kidney   lies  between   tho   trnn? 
verse  processes  of  the  two  upper  lumbar  vertebr:. 
V     ig.  91);  ifs  i)osition  on  tho  surface  of  ihc  hods 


iChfii) 


WIU 


VRKWAWJ.    CMA'IUA 


439 


uiy  l)i'  indicafpd  hy  taking  a  point  just  internal 

.    that    used    for    tlic    gall-bhuldrr    (p.     115).      At 

I  ill'    brim   of   tlu'    pelvis   the   ureter   crosses   at  or 

•   irtlK'   hifiircai  iiMi   nf   tlio  Cdniinoii   iliac  ai-tt,'ry, 

;   point  \\lii(h   Ins  at  tho  junction  of  the  upper 


i^.  Ml.  — Diagram  to  show  the  course  of  the  ureters  and 
position  of  the  bisidder, 

tliiv  niiprnr  in  :i  -kia^ii-:mi  wlu-n  ilu'\-  Ii.im'  Imtm  iiiircti'<l  wiili  a 
I'i-miitli  voluiion.  The  pcxitioii^  u'\  iln-  lunilii-  oi  ilu-  iiti-rus, 
l':il|ii]ij:m  tillx-,  and  ir,  :ii'U'~  atr  ul-e  illdiruled. 


1th   the  lowor  two-thirds  (»f  a  line  drawn   from 

lu;  aortic  bifurcjition   to   the   femoral   point  (.see 

m^.    90    and    91,    and    72,    ]).    :]b2).      lis    itelvic 

■urs<^  is  c'ur\<'d  ( I'^ig.  91).  tli<'  con\cxit\-  of  its  out- 

nine.     The  vesical  orifice  is  to  he  sought  for  in 
skiagram    at    some    distance;    above    and    intt.-r- 
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tial  to  the  jiitliic  ti])iii('S.  Mr.  Higliy  has  .shown 
that  lln'  iirrtrr  may  If  fxpnsccl  trt'iu  hrhiiid 
thrijiigh  the  sacro-sfiat  11-  imtch,  and  calculi  thus 
)•<  moVL'd  fi'om  it,  \\h('u  the  aiitfiidi'  niH'iatidii  is 
iiii|tract  icahlc  on  accmint  nf  |i.'l\ic  adhesions. 
He  uses  thr  ischial  spiiif  as  a  ,niiid<'  in  iindini^ 
the   ui'ctcr. 

'\4>iV4'  sii|»|»ly  4»f    ,         :il>«loiiiiii:il    \iv«-4'i-:i. 
—  Sonic  acc(tunt  has  hem  ';i\cn  of  the  ncr\es  which 
supplx'    the   ahdoniinal    \  iscera   and  of   the   spinid 
scgnu'nt>    ti'oni    which   they    are    deii\c'd    ()).    'Mi)). 
ThcM!  \  iscci-a  are  niaiidy   supplied   hy   tlie  syini)a- 
t  hct  ic   s\stein    throuu;h   a   sei'ics   of  plexuses.      Tlii' 
most  important  of  these  is  the  solar,  fi'om  which 
is  more  or  less  directly  derived  the  nerve  supplv 
of  stomach,  lixcr,  spleen,  kidneys,  supran^nal  cap 
sules,    ]»ancrcas,    and   such    jiarts   of    the    inteslin 
as  are  in  connexion  with  the  sujjcrior  m<'sentcri<' 
a'tei-y.     Tie-  solar   i)h'xus  and   its  a]»pcnda^'es   it 
ceive    the    splanchnic    nerves   and    some    l)ranchi- 
fi'-mi    tile    \au,us,    while  communicalions   fioin    th' 
phrenic  go  to  the  hepatic  and  suprarenal  plexuses. 
Through    these   nerves   the    calihre    of    the    hlood 
vessels  and  the  amount  of  hlood  in  the  alidomen 
are    regulated.     They    contain    not    only    sensor> 
fil»res    for    the    ahdoininal    visci'ia    l)ut    cnnstiictni 
and  dilator  fihres  for  the  howel.     It  may  l)e  wcl! 
understood   that   an    impression   hi'ought   to   bear 
upon    extensiv*'    ix't works    with    such    wide   ('<'ntr;i 
connexions    and    with    such    im])ortant    relation- 
would   jiroduce  considerable  effects.     These  effect- 
we   see   in   the   ])rofound  collapse,    vomiting,    and 
other  grave  symptoms  that  attend  severe  injurio 
to  the  viscera,  and  especially  to  those  that  are  tln' 
most  directly  associated  with  these  large  plexuses. 
The    descending    colon    and    sigmoid    fl<'xure    aiv 
supplied  by  the   inferior   mesent<'ric  plexus.      Th  ■ 
ui)p<'r    i)art   of    the    I'dlon,    although    supplied    le- 
the  superior  rnesent<'iic  ]>lexus,  is  only  sujjplied  b.\ 

that   part  of  if  fhnf   is   moKt   vf'sKif."   fvfim   tho   crvnr.' 

centres,  and  it  is_  a  conspicuous  fact  that  th-' 
nearer    <h(>   lesifm    is   (o  llie   stomach,    tlie   graver, 
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lii'i'   t  liiriLcs  I),  iiii 
ii;i    ix'ddufcil. 
hi     sonio    (]i^pn=^i>    <.f    tho     liver    and    stomach 
"sympathetic"    pains    :\ro  ooiupla  in.  d  of  Ix^twren 
'ill-  sliouldiTs  or  a!)out   thr   inferior  angler,  of  tho 
v.ipu]a\     Tliey   commonly    appear   some   distance 
i    !"\v   the   .-inclo   of   the   scapula.     The   nerves   for 
itii^    stomach    are    derived    principallv    from    the 
'^'•ven_fh  and  eighth   and   those   f.  .r  the   liver   from 
'he  ri-hth  and  ninth  'r>iral  segments.     Tiio  skin 
tr.as  of  thes(    segn      its  may  hecomc  t-nder  when 
■'le    organs    are   dis,    sed.    and    to   some   point    in 
•'i'  ''C  areas  pain  is  referred  ''Ficr.  70,  p.  ni.")).     The 
.^  M.ulder-tip_  pain    that    often    aco  mpanies    liver 
jKrn^.-   is    si^'-ated    in    tho   area   supplied    hv   the 
^■!lrth  crrviral  segment,  tho  samf  segment  as  sup- 
Mirs    sensory    nhres   to   tho    diaphragm   and    suh- 
■  liaphragmatic     connective     tissue     through     the 
f-hren  e  nerves.     Tt  will  l)e  rememhered  that  these 
M'^rveg  ar    distrihuted  on  the  under  surface  of  the 
iinphragm. 

There    would    seem    to    ho    hut    litflo   connexion 
'tween   a   disease    in   th  •   sigmoid   flexure   and   a 
•nn    in    the   k;  ^'o,   yet   in   case's   of  cartciw   in   th,s 
'  'xuro,   and   in   instances  whore  it  has  heen   dis- 
v.derl  with  ^Tceg.  such  pain  has  heen  comnlainod 
!       Iho    pain    is   convoyed    along    tho    o!  *u'  itor 
•I've,    which    lies    honoath    tho    sigmoid    flexure 
d   could    b.>    readily    pressed    upon    hv   tho   gut 
hep   diseased.     Pain   arising  from  the"  small   in- 
tino   is  nsually  referred   to  f ho  noighhourhood 
the    unihilicus     the    distrihution    of    the    tenth 
IS.     nerve  (Fiff.   TO,   p.   .",(5).     Tt  seems  remavk- 
•'    that   such    pains   sh<uild    he    restricted    to   po 
'n,u-   an    area,   hut  a    full    o.x  .lanation   of  this 
♦"    I'f    fouiKl    in    thr    fnet   that   the    wh..le   of   th* 
•ill    infestino    ans.s    from    an    exiromelv    small 
'(    of   fhe   (inhi'vonic    ilimenlaw    <ract.'     I'alns 

lig    the    t-    ,.in     /'aloner    th-^    T^W:    dnrq.'-l     nj!.]     Icf 

Mibar  no  vos)  arise  from  many  sourc.'S  from 
•aso^  of  the  kidney,  urofcr,  ovarv,  tosticlos. 
Mopian  fuhf   .  uterus,  appendix,  hip-joint-,  and 
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fiditi  li<i'iiia\  TTcnc*'  ;i  t>;iiii  iifri  ird  In  this  iTRii  n 
rr(|iiiiTs  fli.if  all  (li<M>  parts  -IkuiM  ).<■  iinrstiKaf.d 
as   fo   till'   Sdiircc   (if   t]\f    (li-4a'^c. 

III«MH|  -  \4>^«.4>l«i.       Ol        |Ih>       alMlOIIIOM.-  Soiiir 

of  tho  visccial  hranchos  of  tho  al)dominal  aoria 
ar<'  of  larpfo  size,  nrul  would  lilcod  \  nry  copiously 
if  \V(Mmdi'd.  Thus,  llir  cd'liat'  axis  and  tho 
su])crior  nirsontoric  artery  are  as  larpe  as  tho 
coniinon  carotid;  tho  sph^nic,  licpatic,  and  renal 
\ossfds  arc  ahout  th(>  si/c  of  the  hracliial  ;  wjiilf 
tho,  larpestpart  of  tho  inferior  niesontrric  trunk 
has  dimensions  equal  to  those  of  the  ulnar  artei\. 
Aiieurysnis  nf  the  aorta  are  esjieeially  ajtt  to  nceui 
at  the  (-(pliac  axis,  that  heinnr  a  point  where  a 
number  of  large  branches  are  al)ruptly  given  off, 
and  whf^ro  the  course  of  the  circulation  undc^-goi's 
in  (•(insejinenee  a  sudden  deviatidU.  Altliougli 
t'vo,  or  in  some  places  three,  anastomotic  arches 
occur  l)etween  the  branches  of  the  superior  meseii- 
t-eric  artery  before  they  foiin  a  final  network  in 
the  l)owel,  yet  embolism  of  a  comparatively  small 
branch  may  lead  to  gangrene  of  the  gut  (Lock- 
wood). 

When  it  is  remenil)er(Hl  that  the  luml)ar  glands 
lie  about  tho  vena  cava  and  iliac  veins,  it  will 
bo  understood  that  great  enlargement,  of  those 
bodies  may  cause  oedema  from  pressure.  Gaie 
greno  of  the  whole  of  (he  small  intestine  may 
result  from  an  embolism  of  tho  portal  vein.  Jn 
a  case  reported  by  Mr.  Barnard  the  embolism  wa'= 
caused  by  a  constrict  inn  at  the  ])f)int  Mhere  tin 
vein  i)asses  behind  the  neck  of  tho  pancn-as.  TIm' 
inferior  vena  cava  has  l)een  ligatured  succo^'^ 
fully  ramongst  the  cnll.it(>ral  \(Mns  wliieh  enlarc  , 
(he  chief  are  the  a/ygos,  eiiigastric.  and  intra 
vertebral  veins. 

A  numlioi'  of  minute  Iml  most  Important  anas- 
tomoses exist  between  snnie  nf  (he  viscej-al  bra'ich' '^ 
of  (he  abdnminal  aorta  and  cei-fain  rif  (ho  vesse!< 
supi)jie(i  In  (jie  abdnminal  ]iarietes.  Thesi^  anasf 
nios<>s  are  silua(<'d  behind  (he  ]>eii(nneum  aiJ 
mostly   corK^i^rn    such    \  i^e. fa    as   haxc   a    fair   sn' 


CI, 


111 


AUiKiMiN  \i,   I{|.m(»1)-vi;»i:ls 


\l 


M'f   nrifovorcrl  l)y   lliaf   mfMiihrnnn. 
i'lanclifs   that   join    th.'   aiiast<.iuosfs 


Tlir    visceral 
are   dorivi-d 
lorn  lhf>  hf'palic,   icnal,  and  suprarenal  arteries, 
.ind  from  thi'  vrsscls  supplyinp  the  lower  part  of 
I  he  duodenum,  the  i)an(Teas,  the  ca'cum,  and  the 
.i>c-enditip;  and  descending  segments  of  the  colon. 
'i'he    parietal    vessels   jnining    with    the    ahove    are 
M'.'n\ed    from    the    i)hrenir.    lumhar,    ilio-lumhar, 
i'lwer  intercostal,  epigastric,  and  circumtlex  iliac 
ininks.      In    a  case    detailed   hy    Profc.ss(>r   Chiene 
'  I'liirn.    A/iaf.    aiir/^   J'/n/.^.,    vol.     iii.)    the    coeliac 
axis    and    mesenteric    vessels    were    plugged,    hut 
i'l'iod   in   suflicient   amount  to   supply   the  viscera 
had    reached    branches   of   these    arteries   through 
itieir  parietal  communications.     When  the  portal 
'  ii'culation  becomes  obstructed  owing  to  disease  of 
I  he   liver,    blood   from   the   portal   vein   mav   pass 
into   the   systemie   veins   at  tht>   following   points: 
'I)   lower  part  of  the  rectum,   frr.m  the  superior 
f"  the   inferior  and  middle   ha-morrhoidal   veins; 
■2)   at   the    oesophagus,    from   the   coronarv   to   the 
esophageal  veins;  CA)  in  the  falciform  and  round 
Mgaments,   from  the  portal  vein  to  tributaries  of 
I  he  epigastric:  (l)  in  the  subperitoneal  tissue  of 
lie   posterior   wall   of  the   abdomen,   whereby   tho 
letial,   phrenic,   lumbar,   and  intercostal  veins  re- 
vive blood  from  mesenteric,  pancreatic,  and  other 
■ems.     By  bringing  about  adhesions  bftwoon  the 
inentum  or  visceral  peritoneum  and  the  parietal 
i'entoneum,    as    is    don,-    in    the    Ta/ma'}forn'.'^on 
nrraf?nn,     new    and    large    communications    are 
Named   between    the    portal    and   svstemic   venous 
irculations.     Cases   have   been    recorded   of  com- 
luni^ations  l)etween   the  external   iliac  vein   and 
'le     portal     vein.       These     have     generallv     been 
filleted  by  the  dnop  epigastric  vein  joining  with 
'    pervious  umbilical   vein   in   the  vicinity  of  the 
a\el. 

'l'lM>|-:iCi4-  <lll<>t,         T}ie      ill,  ,]•.•!,.;..      ;]..,f       t:;.".-.-      };.-, 

"""<''''!    ill    Hie    eonise    of    reiii,,vinir    tubercular 

l.inds    fr.uii    beneath    (ii.'    l,r\\,r    |,;n(    (,f    |he    I, .ft 

*erno  mastoid:  or,  as  in  s<>tne  reported  cases,  mav 
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ho.  sovnrnd  bv  a  stab  in  the  nock.     In   each  ca^o 
Ivmph    and'chvlc    in    large    quantities^  escaped 
from    the    wound.     The    duct   has   been    lound    to 
have  boon  obliterated,  and  that,  too,  without  prf.- 
ducinff  anv  marked  symptoms  durinn  luo.     It  has 
been  cut  and  lif?atured  during  removal  of  gland^ 
from    the   supraclrvicular   triangle,    with   no   ba/l 
rosult      Mr.    Leaf    has   shown    thft   the    thoracic 
duct  communicates   freely   with   the  azygos  veins 
in  the  posterior  Trediastinum  and  with  the  lym 
phatic  vessels  ot  the  right  side  of  the  thorax  and 
neck      It  frequently  serves  as  a  channel   lor  tbo 
spread    of    malignant    tumours    situated    in    thn 
upper    part    of    the    abdMUien.       Enlargement    of 
the   inferior   deep  cervical   glands  in  the  h'ft/i''" 
of  the  neck  mnv  be  the  first  sign  of  cancer  of  the 
stomach   (W.    M.    Stevens). 


CUAPTKII    XIX 


THE    PELVIS 

V|<><liaiii!Hiii     of    llM'    iM'lvi**.- Besides    ioriuing 
;i  cavitv   for  certain  viscera,   a  support  for  some 
il.dominal   organs,    and    a   point   for    the   attach- 
nieut   of    the    lower    limb    and   of    many    muscles, 
the   pelvis  serves  to   transmit  the   weight  of   the 
l,.>dv  both  in  the  standing  and  sitting  postures 
rhe"^  transmission  is  effected  through  two  arches 
..no  available  for  the  erect  position,  the  other  .or 
the    posture    when    sitting.     When    standing,    the 
,irch  is  represented  by  the  sacrum,  the  sacro  iliac 
svnchondroses,   the  acetabula     and  the  masses  of 
■H.ne  extending  between  the  two  last-named  points 
If   all   other   parts  of   the   pelvis   were   to   be   cut 
awav   but  these,   the  portions  left  \yould  still   be 
ible'to  support  the  weight  of  the  body,  and  would 
represent  in  its  simplicity  the  arch  through  whicn 
;liat  weight  is  transmitt<>d.   Wlien  sitting,  the  arch 
s  represented  by  the  sacrum,  the  sacroiliac  syn- 
-hondroses,    the    tubcra    ischii,    and    the    strong 
masses  of  bone  that  extend  between  the  two  last- 
,, lined  parts.     Sir  Henry  Morris  terms  these  two 
reh<'S  the  femoro-sacral  and  the  ischio-sacral.    On 
xamining  the  innominate  bono  it  will  b'  seen  that 
!>■■   thickest  and   strongest  parts  are   such  as  are 
ituato  in  the  line  of  th<"s.>.    "When  very  consider- 
lile  strength  is  requisite  in  an  arch,  it  is  continued 
nU)  a  ring  so  as  to  form  a  counter-arch,  or  what 
is   ealletl    a    fir    is    inade    U)    cDuneet    together    the 
■  M,ls  nf  tlie  arcii,  and  tlius  to  prevent  them  from 
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stalling  (lutuard.s.     I'.y   tlicsc   iiicuns  a  portion  cf 
the    8Ui)rriiK'unil)Li.t     weight     is    eonvryt'd    to    thf 
eeiitiL!  of  the  countcr-iirch,   and  buriir,  in   what  :^ 
called  the  bine  of  the  aieli.     The  body  and  hun 
zuntal  rami  of  the  puhes  furui  the  tic  or  cuuntci 
arch  of  the  fenioru-sacral,  and  the  united  rami  of 
the  i)ul)('s  and   iscliium  the  tie  of  the  ischiu-sacrii  1 
arch.     Thus  the  ties  of  both  arches  are  united  in 
fi-ont    at    the    symphysis    pul)is,    which,    like    tin: 
sacrum   or    keystone,    is   common   to   both   arches. 
.     .     .     .     This  explains  how   it  is  that  so  mueli 
strain    is    made    upon    the    symphysis    when    any 
increased  weight  has  to  lie  supported  by  the  pelvis, 
as  in  pregnancy  ;  why  there  is  sucii  i)owerlessnt!SS, 
with  inability  "to  stand  or  sit,   in  cases  in  which 
this  joint  is  weakened  or  diseased;  and  why  the 
anterior    portion    of   the    pelvis   yiedds   uiuler    the 
weight    of    the    bi»d\     and    becomes    deformed     in 
rickets   and   nudlities   ossium.'    *     The   pelvic   de- 
formity in  rickets,  it  may  be  here  observed,  varies 
greatly  according  to  the  age  at  which  the  disease 
sets  in,  and  the  usual  attitude  of  the  child  when 
it  becomes  aft  rted.     The  deformity  sometimes  pro- 
duced   in    vei-y    young    infants    has    been    ascribed 
to  muscular  contraction  (ilio-psiuis,  erector  spina-, 
glutrus   mediiis.   <'te.).      In   the   riekct\-   jielvis,   /i<ir 
iirillttir(.    the    two    aeetabula    approach    oru'    an 
other,  th*'  ant<'rior  part  of  the  pe!\  is  \  ields,  so  that 
the   s\ni))h\sis   is   puslicd   foiwanl.   and  th<'  ca\il.\ 
beeoMMs  great  ly  iiarrow<tl  in  itstrans\  erse  diamete-r. 
In   sr\('r<'  casrs  the  ant<  iior  ai'cli   i.ia\    piaetical!> 
coUapse,    and  the  hoii/ontal    rami  of  the   jjubes  br 
for   some   little    wa\'    paiallel    to  one  aiiotlu-r. 

In  the  erect  attitud"  \\u\  pelvis  is  so  inclined 
that  the  plane  of  ihe  luim  of  the  irue  pelvis  forms 
with  the  hori/on  an  angle  of  from  (lo^  to  Of)';  the 
I'ase  of  the  sacrum  is  about  '.V\  inciies  above  the 
uy)  ler  bordei-  of  the  symphysis,  while  the  t:p  of 
the  coccyx  is  a  littli-  high'T  than  its  lower  iiorder. 
The  centre  of  gravity  of  llie  wliole  body   (adult) 

*    >ll     lllnv    Mii|''-<,     " 'I'Ik!    .lulllts,'    |f.     llt'i,      wlielH    :i    lllDIil      vultiulili' 

accwuiit  .1  III'-  iii>  .'liiiiiis'ii  "'r  111.-  pilvis  will  1h'  liiiimj. 
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;ii  ;i  »i)nt  jusl  ;il)uve  ilic  sucru-lumbiir  angle, 
iiid  exactly  'i\i  )■  the  mid  iKUiit  of  a  line  drawn 
ill  ween    the    heads   u£    the   femora. 

I'i-:i4'tiir4's  ol  llir  iH'lvi*..  i''i</m  what  lias 
..M-u  already  said,  it  may  be  surmisetl  that  the 
A.aki'st  parts  of  the  prh  is  an-  at  thr  svmi)liysis 
iiiid  the  sacro-iliac  joinis.  The  l)i)nes  of  these 
nails,  iu'Wuvei,  are  so  very  tirmly  knit  together 
ii.  powerful  iiga;>ients  that  it  is  very  rare  for 
iheso  articulations  to  give  way,  fracture  o^  the 
.uljacent  b(.)nes  being  more  cuminon.  The  oom- 
iiionest  fracture  uf  the  pelvis  is  in  the  weak 
rouiitei'-areh,  and  in\ol\rs  the  rami  of  both  the 
laibes  and  the  ischium.  The  fracture  is  often 
.i>sociated  with  some  tec.-ii'g  of  ligaments  about 
the  sacro-iliac  synchon.-'  ,>Si  ,  and  is  met  with  in 
accidents  due  to  the  mo.-t  varied  forms  of  vio- 
hnce.  This  last  remarkable  circumstance  is  thus 
■  Aplained  by  Tillaux.  If  the  pelvis  be  compressed 
Ml  {(i)  an  antertj-postcrior  direction,  the  main 
•  i  lint  of  the  force  comes  upon  the  weak  countvr- 
.irch,  which  fractures  from  dirtct  violence.  The 
f'.rce,  continuing,  tends  to  push  asunder  the  two 
iliac  bones,  and  so  cause  rupture  of  the  anterior 
-Miiii'iits  at  the  sai'i'o-iliac  joint.     If  th(;  forci;  be 

iplied   {li)   t!-ansvcrsely,    the   two  acetabula  tenil 
br    pi'rssed    towards   one  another,    the   C(junter- 

(h  be',onu.'S  mole  Iteiit,  and  ultimately  gives  way 
uiiiinct    violeiict>.      The    \  ioleiice,    continuing, 

ices  the  two  ilia  towards  one  another,  the  strain 

I'll  falls  upe'ii  the  sacroiliac  synchondrosis,  and 

1.-   iidshnnr   ligauK'Uls  of   that  joint   are  ai)t  to 
III,  !.;•  pc>itions  of  till'  boiir  adjacent  to  the  joint 

•  lorn  Jiway.  In  cases  of  falls,  wlien  the  patient 
ii!:lits  up(Mi  the  fret  or  ischial  tubertisities,  it 
fi  be  understood  how  in  many  instances  the  main 
ehes    will    focape    injury    owing   to    their   gnsit 

•  iiutli,    while     tho    counter  arch     becomes    frac 
led.     Any    ware    of    the    pelvis,    including    the 

luin,    may    b(>    lirokeii    by    well  l<i(ali/.<'tl    dii<'ct 

Iclicr.  Miiic     III       less     of     ibc      lll;ic     iTcst,      tlie 

ii-iiiir    -11  pirii  ii'    ;iii(i    pii-'    inir    -i;pi  rmr    '-piius, 
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have  been  knocked  off.     The  first-naxued  part  m.iy 
Ik;  H'piiratrd   as   ail   (■i.iplivMs.      it   juiii.,   UiO  bon. 
at  abuLit  tlu;  twenty-fourth  year,     in  one  case  tin 
anterior  inferior  spinous  prueehS  was  torn  <'U  ii> 
the   rectus   muscle   during   the   act   of    running  u 
race.     The  os  innominatum  has  been  bruken  iniu 
its  three  anatomical  portions.     This  accident  can- 
not take  place  after  about  the  seventeenth  jear, 
since    bv    that    time    the    Y-sliaped    cartilage    is 
usually 'fullv    ossitied,    and   the   three   elementary 
bones  are  fully  united.     Before  such  consolidati.ui 
occurs,   abscess  in  the  hip-jomt  not  unfrequently 
makes    its    way    through    the    cartilage    into    thr 
pel"is.     The  acetabulum  has  been  fractured,   and 
the  head  of  the  femur  driven  through  its  thinnest 
part  into  the   ix'lvis.     in   fractures  of   the   pul)rs 
and    is'.hium   the    bladder    has   been    torn    by    the 
shari)    fragments.      In    one    case    a    loose    piece    of 
bone  that  had  been  driven  into  the  bladder  became 
the  nucleus  for  a  stone.     The  urethra  and  vagina 
also  have  been   lacerated  or  seriously  compre.ssrd 
bv  the  displaced  bones.    In  fractures  vl  the  sacruni 
tiie  rectura  has  been  torn,  or  has  been  so  compiess.d 
by    the   l(nv<'r    fragnunt   (which   is   almost   alwaxs 
carri(>d  forwards)  as  to  be  nearly  closed. 

!^ym|»liy«*is.  — Separation  of  the  bones  at  the 
Rvniphvsis  'without  fracture  has  occurred  from 
si.'\cre"  violrnee.  Malgaigno  reports  three  eas<s 
whero  the  separation  was  brought  ab(.ut  by  nuis- 
eul.ir  vioh'uee  onlv,  by  <'xtirme  action  of  tli.' 
adductor  nnis(>los  of  the  two  sides.  The  Sigau  teaii 
op-'rati'.n  (joj.sist^.-d  in  dividing  the  symphysi'; 
pubis  in  eases  of  c(»ntraet.e(l  pelvis,  \vith  the  ul.  a 
of  obtaining  mor<'  room  durinir  labour,  and  I'f 
so  avoidini^'Ciesarian  s<'ctit.n.  Th<'  union  ecuisisf'^ 
of  fibro  eartilai,M>  and  transverse  ju'ripheral  hbj^.us 
baixls.  It  varies  in  depth  from  1.^  to  1^  inche, 
and  niav  be  divided  subcutaneously.  when  ll'i' 
boiH's  gape  quite.  '  an  inch.  It  has  been  shown, 
howevr,  that  to  gain  l  an  inch  in  tho  ant^'V  ■ 
posterior  diametor  ih-'  bo!i<'s  must  bo  w^iarat^^d  i" 
til.,  .•xteiit  ,.f  \'  iiu'lies.    Such  a  ^eparatuui  in\M!\.  - 
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•ss  ilainago  to  the  ;  t  tachnu'iil^    1"  the  iil'1\  ic  \ .  'cra. 
The  ssM-ro-iiia*-   **> ii«lioiMlio<>.i«»  may   h  ;   th" 

-oat   uf    disease.     Normally,    th..:.:    is   a   synovial 
qiace   and   a  sligh*    degr^Mj   of   movement   in    ih 
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lint. 
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articulalii  a    Ih'S 


,n    the    line    <•£ 


fho   great   arches   >d   tho    pelvis,    it   f 
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Kent    is    standing    and    wli.'n    sitting. 
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en 
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S3  fo'His  it  tends  lo  come    or.vards,  owing  to 
antoriw,   ligaments  being  slight  while  the  pos- 


'rior    ligament 


ten 


thick,    and    of    great 


stren^^th.  Having  reached  th  pelvic  asj.ect  of  th 
piint,  the  pus  may  occupy  th.  iliac  fossa,  or  gain 
the  ilio-p~oas  .  'icath.  Ur  it  may  follow  the  lumbo- 
sacral core'  and  gre.it  sciatic  nerve  and  point  in 
the  thiga  behind  th-  gr^  it  trochanter,  or  it  may 
1.1"  gu'ded  by  the  obturaU  r  vessel  to  thi'  inner  sidt 
I  till  hyroid  foram<.'n,  and  ultimately  api)ear  at 
f    the    thigh.     The    abscess   may, 


he    inner 


loweve 


ide    ol 


di- 


r,   proceed  backwards,   and   I'unt  over   the 
iMislerior   aspect  of   the   joint. 

The  lie  I've  r<da(  ions  of  (his  j.  inf  ate  imiiortaut. 

II     IS      applied    by     the    superior    gluli'al,    by    the 

'imbo-sa<:ral  cord  and  the  fust  sacral  nerve,  and 

V    the    first    and    second    i)osteiior    sacral    nerves 

\l(uris).     The  lumljo-sacral  cad  and  tlie  (i)itura 

r   nerve   puss  over   the   front  of   the   jt)iiit,    the 

imer    l)(>ing    \ery    closely    omntcted    with    the 

rti(  ulation.      It   will    be    understood    from    these 

lations     that     in     sarni  iliac     disease     p.iin     is 

'!,  o\cr  the  sacra'    regicjii   (uiiiier  sa<  ral  iM-rves) 

>\    ill    (he   buttock    (uluteal    n<r\eV      Much   pain 

also  often  ct)mplaiii*'d  of  in   tln'  hip-  or  knce- 

iiil.     and    along    the    inner    i»art    of    tlu-    Ihiga 

-inrator   nerve).     In  one  or  two  repoi-led   cases 

.'•re  has  been  severe  pain  in  the  calf  and  1  ack  of 

thigh,  with  painful  (witchinL's  in  the  musch  s 

thos.'.   ]>ar(s   (liinibo-saeral   rord   ar.d  connexion 

;h   Ihe   ureal   sciatic   iieive).      Dislocation  of    the 

crum   at    tliis   ioint  is  pn-vented  by   the   remark 

'"    doMJjle  wedge  shaiied  outlim-  of  the  b<.ne,  and 
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,l„r      The    hone    is    set    very    ohliquely     bo    th.n 
r-:.eigi,^^.f  the  body  tends  to  foree  it| ^;^-  -  ;; 
th.;  pelvis  and  tilt  its  apex  ^H>^val•ds       ihc  bt,un 
uusterior   sacroiliac    ligaments   prevent  the    tir.t 

!;;;rvement.  the  great  -"--^'^^^  ^^.^^,-,1,. 

Trendelenbur>j's  operation.-  In  orctr  to  biii 
tl.c  two  puhic  hones  and  the  dehcient  soft  pait^ 
ge  ler  in  ect(,pia  vesica,  Trendelenhurg  divides 
?  s  cro-iliac  synchondroses  on  either  side.  Ihr 
!".^Hon  is  lnmt.d  to  children  between  tlie  a^. 
„  2  au.l  ^.  The  distance  betvseen  the  .  nt  i  in, 
superior  iliac  spines  has.  in  a  child  aged  -, 
"■;•;    i'en   lessened  2   inches  by  this  nj>erat.m 

Sa«io-«o««>tf«'al      tumoui^.         ihe    sac  .^ 

,.Krvgeal  regmn  is  very  often  the  seat  ..f  congenital 
tuM.ours    snn.e  <.f  them  of  such  a  shape  as  to  tonii 

:.',„,„,n  tails':  and  to  this  1''^,^.  '  / /I-  1»'\!;,,V 
has  also  been  found  attached  a  third  lower  limli 
h-ading  t..  the  e..mlition  known  as  '•  tripotlisin. 

I'arasitic  fcetus.'S  are  also  frequently  found 
atla.he.i  t.,  this  seg.nent  of  thr  spine.  In  many 
..f     the     mslanns     of     attaeh<M        u^tuses     the     U^' 

individuals     have     1 n     joined    tngrther    at    tins 

,,art  of  the  culun.n.  Some  of  the  saero-cceyg.'^i 
tumours  contain  epithelial  cysts  and  fragments  ..f 
skin,  muscle,  nerve,  bono,  cartilage,  and  mucous 
membrane.  These  strange  masses  spring  f n  m  .>■ 
anterior  part  of  the  coccyx,  between  it  and  th. 
,,.,.tum.  lU-  SOU1.'  th.'v  are  supposed  t.o  arise  Ironi 
th,'  eoeevgeal  body,  b>  othrrs  (Sutton)  from  ttir 
structui'.-s  kiiovvn  to  eml)ryol<.gists  as  the  poM 
anal    gut  and   Ww   nruivnt^^ric   i)assage. 

The  *.:»c-i-o-<-o«-«'ytfra!  ioiiil  may  be  dislocat  d 
or  diseased.  In  either  affection  great  pain  is  kept 
up  from  the  fr.Hpier.t  movement  of  th.'  part  by  t.u 
mv.scles  attache.l  to  the  coccyx  (the  gluteus  may 
mus  coccvgeus.  levator  ani,  and  sphincter),  in 
the  luxation  the  bone  may  project  into  the  rectmn, 
an<l  thus  give  trouble.  The  ,o,nt  and  the  part, 
about  it  niav  bo  the  seat  of  such  severe  neuralui.- 
(••(.,„vvu-..d,\nia  ■■)    as    to    n'(iiii,.     .■xcisioti    ot    t  i. 
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uecyx,  or  11  free  division  (.f  tlir  structurLS  tli;it 
uve"  it  hehind.  Tlie  joint  luid  tlio  tibrous  tissue 
iliniit  it  are  supplied  by  the  following  nerves  :  the 
posterior  d' visions  of  the  second,  third,  and 
!  urth  sacral,  and  the  anterior  and  posterior 
'livisions  of  the  fifth  sacral  and  coccygeal.  In  old 
ii^e  the  coccyx  becomes  ossified  to  the  sacrum. 

l'lo«>r      ol      Ili4>     |»4'lvis      and     tlif     |>4>lvi4' 
i:i«.4'i:i. —The   outlet   of   the    bony    pelvis    is   occu- 
pied  in   the   recent  state   by   the  following  sii-uc- 
iiires,   from  l)ehind  forwards:   the  piriformis,   the 
-,irro-sciatic  ligaments,   the  coccygeiis,  the  levator 
Mil,  and  the  triangular  ligament  (jf  the  ])erineum. 
These    form    the    iloor    of    the    pelvis.     The    three 
tructures  last  named  ser\e  to  separate  the  pelvic 
•avity    from    the    perineum    and    provide    a    ham- 
:i!iick-lik(,'  support  for  the  viscera  of  the  pelvis. 
Aperture  ot   pelvic  floor. — The  puljo-rectal  tibn-s 
i'   tti«.'   right   and   left   levator   ani    are   srpaiat<'il 
'\   a  ni\vr>.)\y  apt  rfu/f  or  ch'ft  which  ext<'iKls  friiiu 
ilie    symjihysis    jmliis    to   the    uikj  coccyg«.'al    Itotly. 
Through   it  pass  the   anal  canal,   the  \agina,   ami 
;ra.       hi    pji  rt  urit  ion    it    becomes    grea(l\- 
by  tlie  i)assage  of  the  fatal  luad,  and  it 


!h'    uretl 
ii-t<'n'.l<'d 

-  also   r(Ta\'"d  and  elongatetl   thiring  defjeeat  ion. 

I-   length    is   about   ] ','    inches;    in    drfu'eation    the 

iirrs  are  I'elaxed  and  the  anal  canal  mo\es  back- 

.M'ds    and    downwarils    so    that    the    apoture    is 

■  ngated  about   \  an  inch  (11.  H.   J'aratnore).     In 

iiseular    effi  iTs.    wlien    ih-    museiilaturc    of    tlu' 

liddininal    wall    is   also   cont  i-act^'d,    the    ap<'rturc 

-iiort^'iK'iI  l)y  the  contraetion  of  the  pubo  r<'ctal 

r.s.    tlie    anal    canal    being    piill<'d    towai'ds    the 

iiiphysis.      Tho    apertui.'    is    also    filled.    betw<en 

le  anal  canal  and  th<'  uid^enital  passage,  by  the 

■  rineal    body  •     the     part    i)efwern     the    adjacent 

iders     of     the     a])erture     cMntains     non  s(  iiat<'d 

iHcular     tissue,       Ant^'rioiTy     the     apeiTure     is 

''■nirlliened     by     the     ti-iangular     litr^'ment:     the 

•^ial   pubo-reetal   Cibies   lie  on   this   H'ranient. 

Pelvic    fascia.     The  jiehic    fascia  is  a  comphw 

ii'-'iiic    made    lip    nf    tile    f. .]  1. 1\\  i  n  u    part-:    (I) 
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Muscular  .l.■alWs;(:i)^i-•l•^l.l..utl.:  or  cup^ 
C;)     vascular    shralhs;    (1)     arcuat.     1  ;^-  " 
I,,    levator    am.      The    mu.<cu/ar   ^'^'^''^ '■:<  ,-11^.^' ' 
f   How     i-   (1)  The  obturator  fascia,  which  c.aci - 
t  c   1  <'l   u-    aspect   of   the   obturator    mternus   an- 
i      MH-uhed    to    the    interior    of    the    pelvis    rounu 
he      riK  n    .^t   <•    muscle;    (2)  .the    librous    she.  i 
m  the  '^Ivic  aspect  of  the  pyrifornus    m   .^  c h 
■ire  enibe(kl<'cl  th<;  internal  iliac  vessels  and  sac i.ii 
nerv-e"  the    sheath    of    the    levator    am       h- 

Kv.r    on      ts    p<'rir.eal    aspect    is    kno^vn    as    tl. 
an,     fa^rn,.    the   stratum   on   its   pelvic   aspect   as 
:      \^:.n,l   la>er    of    fascia;    (;1)    the    tnaiiguj 
i  LanuMit    which  is  the  fibrous  tissue  enclosing  tl  ■ 

:^  siri^li-r  urethra,  ancl  -^'-l-^,?,,^'!'^  4;   (ll  1 
menb    to    the    bulb    of    the    penis    ( »•  ll^''^  f  mit     • 
The    rt^nral   ./unfhs  are:    (1)   the   capsule  o 
Dvosfite-    M    the   sheath   ot    the    vagina;    (.O.th. 
—al     <:f    the    rectinn.      These    fibrons    covering-- 
f    si    with  th<.  visceral  laver  on  the  upper  suvfac.. 
:,f    the    l..vat..r     am    and     .iih    J'-    l--ascu  . 
vheaths       TIh'    inr>r<i<r„f<,r    .<h><ithx    ate.    (U       ' 
(bnus' tissue    surrounding    the    vi.eral    branch- 

,  rostatic      an. I     han,orrh.u,ial       and.    vonnd     tl. 
■  Iv  iVxus   of    nerv.s    (part   of    tins   tissue    h.s 

pM\u     I'l'AM  ,,.,,,14'   (,f   the    siis/>i  li.^iii  u 

boen   deserib.'d   uudp'  tlie   nam-    ot   lu  ^  ;. 

li,,anuNl   of   the   peh  ,e  viscra  ^^,';\'  ,.'•      j 

(■>)    th<'    librous    sheath    sunnundui-    in     mt^MU.  I 
pr die   vessels,   of   which    Aleoek's  canal   i^  .'ij-av^ 
^     \lZfr    f.^./nn    of    th.    levator    am    is     he 
structure    forn.'vly    d-serd.ed    as    the    white    1.   • 
Tt      s    a'stv.m^    band    of    fibrous    tissue    pass  n.^ 
backwards  fron.   the  pnst.ri-M-  aspect  of  the  pub  . 
,,„,,    tl,.    lower   b.,rder    of    the    s.vn.]>h.vs,s     to   \\' 
,     .,  aspect    of   (he   p.Uis.   near   the   ischial   spie- 
on     n.e     inner    surfae.    of    the    obturator     fas.- 
Vrnn.    this    tendinous    band    many    fibres    of    l'.. 


l<.\a(or  ani   arise 


,,,,,„,  ,„,   ,,.....  (he  M.s,H.nsory  "j'   1"''.'    1  ' 

rma.n.u.t   isalsosupportr.lfr.n..  It.    Itsniiddh  ]    ^   ■ 
isof(en    free,   so   that  one   .nn    si, pa    ^'V^T';      '?, 
wards  b-twe-u  (h..  areP.;,tel,,uai.H'.itand  (henbt,  ) 


\!.\ 


FIXATION    OF    I'l'.lA'KJ    YlSCllUA 


Ao.i 


til.' 


tl,.' 
li;is 


it-r  fascia  ;  a  iiernia  may  occur  hrro.   Tlio  niuscnlar 

.11(1  vascular  sheaths  uiiit<>  at  their  poir.ts  df  cdii- 

ict,  and  thus  the  i)cl\  ic  diaphrauni  ami  viscera  are 

• .  Idi'd  together  to  form  a  united  cmjilex  structure. 

l^i\:ifioii    aii«l    niovriiM'iits    of  III*'    |M'li  i<" 

\  ism-a.-  The    jx  h  ic    viscera    arc    liable    to    dis- 

ilamncnt  ;    a    kni)\vlcdti;<;    of    Ik^vv    they    are    fixed 

;ind   kcjjt  in   position   affords  the   only  basis  of   a 

-mind     treat  m<'nt.       The     bladder,      rectum,     and 

at<'rus  must  be  so  h)d,u;ed  thiit  th«>y  may  fill  and 

•  inply;  the;>-  must  be  so  supi)ortyd  that  they  can 

■.  ithstand    the    vi(,lcnt.    movements    and    pressiires 

'  .    which    all    tiic    abdominal    viscera   arc   subject 

'inline   active    miiscular    and    n'spiratory   efforts. 

T.)   allow   a   free   visc<'rai   movement,    the    parietal 

[ulvie    jx'ritoneum    is    loosely    attached,    but   over 

tlie    l)ladder.    ut«'rus,    and    r<'ctum    this   membrane 

i<  firmly  imund   d.>\vn.     Thus,    when  these   viscera 

Me  distended,  the  reflections  of  the  parietal  peri- 

luueiirn,  bein^r  atta'lied  by  an  extremely  lax  lay<'r 

if   subs^-rous   tissu<'.    readily   allow   th'-    viscera   to 

'  xpand    and    mount    u))    finm    the    pelvis.      When 

ihei;-  ont-i^nts  are  lieing  expelled,  the  visceral  m\is- 

■ulaiure  requires  a  fixed  ])oint  fr<^>ni  which  to  act. 

rii(>    musculature    of   the    bladd<'r    is   fixed    to    the 

i.ick    of    the    pul»is    and    triangular    liganu-nt    !)y 

the    i)uho-i)rostalic    liK."iieiit.   and    capsule    of    the 

indstate;     it     is     also     attached     to     the    anteri<ir 

M.irfs    of     the    arcuat<>    lifrajiieid^;    of    the    h'xator 

mi    l)y    the    lateral    true    vesical    ligaments.      Tht 

miua.  which   is  aho  atliched  (o  the  arcuate  and 

liangul'ir    li,u;ameii1s,    al'toids   an    iiidivct    attach- 

lii'tit  of   the    ul"riis   N>   ihe   )>(  h  is  durinu'   uai  tun- 

ioTi.      Th<'    ana!    canal    is    fixed    in_  the    postorior 

,ii(    <if    the    aperture    of    the    )m  1\  ic    Moor.      The 

ectum   becomes   continuous  with   the   anal   oaual  ; 

M'lerii',.-  ]iaii<ls  of   its   longitudinal   muscular  coat, 

nd   in  the   perineal  body.     The  rectum  is  further 

i\ed  bv   its  sheath  becominff  continuous  with  the 

ipper  li.\'  !•  of   ■,  isoeial   fascia  on  the  levator  ani. 

?id    to    the    sacrum    and    eoccyx._     This    layer    of 

i«'<ral    fascia    and   also  the   perivascular   or  sup- 
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I'KIAIS 

tl.r 


lio-.l.K'lits      ll.'lp      \"      supp'.rt      tlir      I'.-Ui' 
vis.M-ra,    in'  thr    f<>ll..wiii^;    niai.n.T  :     Al.nv<       lh.•^ 

,,f   111.'   l.'\at"r   aiii  ;   lirlow,   thej 


arc    attached    in 
111, rolls   litiaiiiciit 
blend    with    the    sh.-aths   ul    the    i)n.stat<-,    vagina. 
and  rectum.    AVhcn  the  viscvr.i  arc  m  their  nniiua, 
position    and    the    levatorcs    am    are    m     action, 
th.'s<>    liL'aincnlous   sui)ports   an-   slack:    it   is  oni,\ 
Nvhen  th<'  muscular  support  of  the  pelvic  diaphraKic 
i^   withdrawn   and  the   viscera   are   displiiccd  that 
thcs,;  ligamentous  sni)i)orts  conw;   into  action.      Jn 
violent  m.Avments  of  the  pelvic  visn^ra  their  nerve^ 
and   vessels   wouUl  Ik-   subject  to  strain   were  they 
„n|,   protected   hv   strong   slK'aths.       I  h.>   condition 
is  the  san.e  as  the  supj.ort  of  the  s'  .  ,ulder-ioint  : 
the  niusch's  retain  the  Imuics  m  thnr  nornial  i-osi 
tion-   the   ligani.'nts   ccmie   into   action   only   when 
the   limit   of   muscle   action  has  been  exceedcc  . 

!«iiil»soioii<*  li<*«^H«'   ol    llH*   iM-lvi-s.     lh<'  1(X)S4; 
subserous    tissu<'    which    attaches    the    ixritonenm 
to    the    p<dvic     fascia    is    often     the    s^^at    of     m 
flammatorv    proc<'Sses,    especially    m    the    temale^ 
lirtween    the   broad   ligaments,    rounil   the    nerk   ot 
the    uterus   and   hv   the   sides   of   the   vacma    it    is 
particularlv  abundant,   and   forms  the  perini.;  ric 
and  parametric  tissue.     It  allows  a  free  mobility 
to  the  vagina  and  uterus.     Intlammatory  processes 
and  abscess<'s  mav  spread  rai)idly  wv  <l'<'  ^i'[*'^  !'' 
the    pelvis   and    into   th<i    iliac   fossa-,    thiouuh   the 
<nbs.M'ous   stratum    of   conn<>ctive    tissue.      In    tins 
stratum,   too,   lie  the   ureter  and  the   iliac  vessels. 
surround<"d    bv    th<'ir    fibrous    sheaths.       Tn    this 
layer    are    also    th<-    fib)(^?nusculav    bands    wMeh 
form  the   utero-sacral   and   round  Imaments.      1  h< 
utero-sacral      liu^ameiils     4'ncircle     the     ixmch   _  ot 
Douglas   aii'l   bind   the   upper   part    of  the   vagin;: 
to    the    lo<)S<'    tissu<>    of    the    sacrum.      Tlx'    fold    o! 
p.'ritoneum   at  the  bottom   of  the  rectovesical 
recto-vasinal    iioueh    is   fixed    to   the   sheath   of 
Naa-ina    and    fo    the   ii.vin.eal    body 
which    separates 


j)rosiaie   o 

a    seiitum    of    fibrous    ti'-sur 
rectum    from    the   strnelmes   aiiteii,,r   to   it. 
I%'«>!>1'4>^  ot   tUv  !H>I\  i<».      (Si  I     p.     \U'.).) 
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CHAPTER    XX 
THE     PERINEUM 

'lalo     |M'i-iii<>iiiii    (Fig.   y-^).     Tliis   is  a  Inzciig.'- 

ii.ipcd  s|);ic<'  houndtMl  hy  thr  sympb.ysis,  the  i.iiiii 

l'    thr    i)ulirs    iuitl    the    iscliia,    the    ischial    tiilifV 

-itirs,     th<;     ^i'<'at     sarru-sciaric     ligaments,     tlic 

(l^i's  of  tho   t\V(i  great  gluteal   muscles,   and   the 

iMccNx.     A  transverse  line  diawn  across  the  spacis 

(ituri'ii    the    anterior    extremities    of    the    tuliera 

i-chii,  and  just  in  front  of  the  anus,  divides  thr 

I  linriim    into    two    parts.        The    anterior    part 

I  >rins  nearlv   an   equilateral   triangle,   measuring 

ilM.ut    :)\    inches    on    all    sides.     It    is    called    the 

intltial    t''t<ih<ilc.      The     posterior     i)art    is    also 

Miiewhat    triangular,    contains    the    rectum    and 

-(  hio-ieetal  fossa-,  and  is  called  the  anal  trKtiiijh  . 

The    whole   space    measures   about  3.1    inches   from 

:ile  to  side,  and  .ihout  4  inches  from  before  l)ack- 

\.irds   in   the   middle   line.     The   average   antero 

.sterior  diameter  of  the  pelvic  outlet  in  the  male 


\erages  '^\  inches. 


This  measurement  in  the  un- 


ssretcd  subject  is  increased  to  4  inches  by  the 

living   of    the    surface.     The    average    transverse 

:iameter   of   the   male   pelvic   outlet   is  '.\\   inchf>s, 

lid  eori'esponds  to  the  measurement  of  the   jH'ri- 

iiiii   al)<-\e   fiiven. 

The  bony  framework  of  the  perineum  can  be 
It  more  or  less  distinctly  all  round,  and  in  thin 
il)iects  the  gr.^'it  sacro-sciatic  ligaments  can  be 
i;id(^  out  beneath  the  great  gluteal  muscle._  The 
nils    is    in    the    middle    line    between    the'    ischial 

I.".". 
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tuberosities,  its  centre  beinj;-  about  1^  iuelies  from 
the  tip  of  the  coeeyx.  Th«>  raphi',  a  central  mark 
or  ridge  in  tlio  skin,  can  l>e  fol'.owc  I  from  the  anus 


I       a 


FijJ.   ^2.     The  male  perineum,      '.t/ter  liUdingcr.) 

II.  (ilutcu-^  iii.ixiniiw;  /-.  hcnii-it  nilmu-ii-  nml  liiccp^  :  c,  ■.\(hluf\or 
iiiiiL'niw  ; ./.  trnirilis  ; , .  ]iyririii'iiii- :  ', nhtuiator  int('i-mi>  : ;/,  qiiad- 
nilus  l'fjii()ii>  :  h.  li\  ;ilur  .'nii  :  /.  ixtci-nnl  -iiliinctcf  :./,  nccclcnito!' 
urinm  ;  A.  cicctdr  ik'!''^:  •'•  li'iiiisvcr'^iis  iicriini  :  1.  urcat  sciatic 
nerve;  '.'.external  liaMnmiliindal  \issel-a)iil  ncrxc  :  ;i,  siipt  rtieial 
licrini'al  \e— els  ami  nerve-;  I,  innlic  ii.jm'  kuIi  :iial  jiiidic 
arterx'  ;  ,".  vudendal  hrancii  oi  -niaU  ^riaiic  luixc 

abinc;  the  middle  line  of  the  periiunim,  sci'otum, 
and  penis.  Xo  vessels  cross  this  line,  and,  there- 
foro,    Hi    iiiiikiiii;    liirisions    into    inC    p;  r;:;:  U;;:    t:; 


\  X  i 


lS('H!()-l>i:("rAL    I'OSSA 


iot 


lino  is  always  chosen  when  ])ussiljli'.  In  tlif  middle 
iine,  midway  between  the  centre  of  tlie  anus  and 
1  lie  sjiot  where  the  scrotum  jtjins  tlie  perineum,  is 
tlie  centred  point  of  the  perineum.  The  two  trans- 
verse perineal  muscles,  the  accelerator  urinoe  and 
the  sphincter  ani,  meet  at  this  point,  which  also 
corresponds  to  the  c^'ntrc;  of  the  infnidr  <d^e  of 
the  triangular  _  ligament.  The  bulij  is  just  in 
front  of  it,  as  Is  also  the  arti'ry  to  the  bulb,  and 
in  lithotomy,  <horof(n'e,  the  incision  should  never 
iMmmence  in   front  of  this  spot. 

The  perineal  space  is  separated  from  the  pehic 
'  avity  by  the  le'vat-or  ani  muscles  and  the  fascial 
-iructures  connected  with  tlu'ni.  The  'It  />f/i  of  the 
pi'rinoum  means  the  distance  between  ^ne  skin  and 
in'  i)el\ie  floor.  This  depth  depends,  to  a  great 
xitnt,  npon  the  amount  of  fat  under  the  integu- 
ment. It  varies  considerably  in  different  parts, 
tnrasuring  from  2  to  r;  inches  in  the  hind(>r  and 
-uter  parts  of  the  perineum,  and  less  than  1  inch 
in  the  anterior  parts  of  the  space. 

The    i^.4'liio-i'4M-l:il     fo^sa     is    of     pyramidal 

-liape,    its  ajx'X  being  at  the  lower  border  of  tlio 

l_'\at(n'     ani     (.^rc    J"ig.     Jj:;),     and     its    l);i^.'    being 

bniiied    liy    the_  skin    betw<'<>n    (he    anus    and    thf> 

ischial    tulxM'osity.      The    fossa    is    shut    in    at    its 

ipex    by   th<'    fusion    of   the'   fibidus    la\ers   on   the 

"liter    and    inner    wall.      It    becomes   shallow<'r    as 

it.   passes   forwainls.    and   ceases  opposite   the   base 

"f   tlie    triangular    ligament.      It   m<'asures   about 

i    inch<>s    from   before   l)ack,    1    inch    from    side    to 

-ide.  and  is  between  2  and  :;  inche's  in  depth.     Its 

"iindaries  ai-e  :   on   the  oi/ftr  side,   the  obturator 

internus    musele.    co\er<'d    by    its    fascia   and    the 

'ibi'Mus    sheath    of   the    intej'tial    pudie   vessels    and 

'■i\es    (l"ig.    ft;;):    (,ii    the    /'//mr    sid<\    the    anal 

inal.    eu\ered    by    (he    anal    fascia:    ii\    fmnf,    fho 

■■'^''    <if    tJK'    triangulai-    lig;nnent    aio 

\e]'sus    perinei    musch' ;    an<l    Udt'uul. 

Miaximus.  great  sacro-.:,ciatie  ligament 

'-'■us.      Th*^    pudie    vessels    and    nei'xes 


lie 


Mil 


t  rans- 
lie    ulut^'iis 
and  coccy 
are    placed 


I* 


I.',    mcnes    anove    tlie    Inwcr    iMuder    nf    tl 
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tui.ci-  ischii.  Thr  fossa  is  .Kcupicl  1,\  a.  nia>s  ..1 
fat  wliirh  alTords  to  the  aiial  canal  tlu'  su]ii)..rt 
of  an  elastic  cushion.  This  fatty  tissue  is  badly 
supplied  ^vith  hh)od,  and  this  fact,  in  addition 
to  the  dependent  situation  of  the  part,  and  its 
exposure  ^vheii  the  patient  sits  upon  damp,  cold 
seats,  etc.,  h^ads  to  abscess  being  very  frequent 
in  the  space  fischio- rectal  abscess i.  ihese  ab- 
seessi>s  ar(^  hemmed  in  on   all  sides,   soon   hll  the 
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j;;^   93.     Section  of  the  anal  canal  and  of  the  ischio-rectnl 
'space.      [M<,iliji"l  from  JiijHr's  hij    I'mj.    Klhol  Smith  'ii,d 
Sir  I'liarle^  Hull  ) 

fossa,  and  then  tend  to  discharge  themselves  in 
the  two  directions  where  the  resistance  is  least, 
vi/  through  Ihe  skin  and  thiougli  the  wall  of  th" 
anal  canal.  WIk'II  tliis  double  discharge  of  the 
al)scess  has  tak<n  j.lacr,  a  comph'te  fistula  in 
ano  is  estal)lished.  It  is  well  to  note  that  m 
listuiie  in  an<>  th*'  opening  int..  tlie  anal  canal  is 
iirailv  al\va\s  within  '.  an  iiuh  .d'  the  anus.  An 
op<.ni'tig  into  the  bow-d  higher  up  is  resisted  bv 
i!...  :.::;..;•.  .- . f  il'.i'  {'In'.ins  ((A'crinu'  of  its  outer 
an<I    iniK'r    wall    (l'"ig.    !»:>)■ 
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Crossing  flu!  s]);u'(>  oldiqiicly  fidiii  its  liiiiilcr 
l»;irt  U)  tin;  unus  an;  the  i-xteinal  hu'iiiorrhoidal 
\«'HSols  and  n4'r\<'.s  (Fig.  9l')  ;  cidssiiig  tiic  an- 
terior and  outer  curiier  of  tiie  fossa  are  the 
pi'rinoal  vessels  and  nerves,  and  about  the  pos- 
ii'iior  border  of  the  space  arc  the  fourtli  sacral 
li' r\e  and  sonic  braitehes  of  the  small  sciatic 
iiiTvc.  It  uill  be  )'eadi!y  understood,  therefore, 
that  ischio-j'cctal  al^secssc;;  ai'c  assdciated  usually 
with  oxtrouu!  suffering  until  they  are  relieved. 
Th(!  severe  pain  is  })i'obabl>-  due  to  the  ricli 
.I'Tve  supply  of  the  skin  and  mucnus  lucinbvano 
Mf  th<;  anus,  and  also  to  the  stretching  of  the 
\t<'rnal  hK'niorrhoidal  nervo  by  the  absc<'ss  as 
it  ])rogresses  t-owards  the  surface.  In  opening 
■  ni  abscess  in  the  fossa  the  main  structures  to 
iVdid  are^  the  rectum,  the  pudic  and  external 
!i;einorrhoidal  vessels. 
Aliii*.;.      (Scr  p.    497.) 

I'r<>tlir:il  trisniy^lo.  -  The  skin  of  the  pori- 
'Mimi  between  the  anus  and  the  scrotum  is  thin, 
Mul  shows  very  readily  any  extravasations  of 
Mood  that  may  form  beneath  it.  The  superficial 
fascia  is  divided  into  two  layers,  of  Avhich  the 
iiKD'e  superficial  is  (piite  unimportant,  and  <'.iii- 
fains  what  little  subcutaneous  fat  exists  in  this 
oart. 

The  deep  layer,  known  as  the  perineal   fascia  or 

tascia  of   Colles,    is  attached  on  either  side  to  the 

■  imi    of    the    i)ubes    and    ischium,    and    behind    to 

le  base  of  the  ^I'iangular  ligament.     In  front  it 

•  ■conies  continuous  with   the   dartos  tissu(>.      'i'liis 

Mscia,   therefore,   by   its  attachments   forms  \\ith 

;lie_  triangular   ligament   a   well- isolated    aponeu- 

';iic  space,  c(mtaining  the  bulb  with  all  that  part 

f    the    spongy    urethra    between    the    triangular 

uain(Mit  and  the  attachment  of  the  scrotum,   the 

nile    musi'Ies,    tlie    transverse    ])ei-incal    muscler?, 

essels,   and   nerves,    and  the  |)erineal   vessels  and 

WIkmi    extravasation    of    ui'ine    follows 

ruofui'c    'if    the    oM  I't    (if    i  lie    '.!  rei  h  V.'!.    idiii'.o 

llie  cours(^  of  the  escaping  fluid  is  directed 
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l»v   the   fascia  of   ('ulles.     It  tills  thr   aijoiunirutic 

si)aci'.     It  is  iiiiahle  to  gain  th.'  ischiu-rccial  fossa 

on  aecuunt  of  the  attachment  of  the  fascia  to  ihr 

triangular  ligament.     The  lateral  attachments  of 

this   membrane    i)r(,'vent   the    urine    from   passing 

into   the   thighs,      it    is  therefore  guided   into   the 

scrotum,  and  there  finds  itself  bcmeath  the  dartos 

(issue.     It  distends  the  scrotal  tissues,   and  then 

mounts   up   on   to   the   alidomen   through   the   gap 

left  between  the  symphysis  pubis  and  pubic  spine. 

It  nmst  be  remembered  that  the  fascia  of  Colles, 

the    dartos    tissue,    and    the    deeper    layer    of    the 

su|)erlieial  fascia  of  th(>  ;il)doiii<ii  arc  continuous, 

ami  merely   represent  different  parts  of  the  sanie 

st.'ucture.     Pus  or  ))lood  within  this  aponeurotic 

space  would  follow  the  same  course  if  the  effusion 

were  extensive   enough.     The   pain   occasioned   by 

such  effusion  can  bt;  understood  when  it  is  noted 

that  the  three  chief  sensory  nerves  of  this  region 

(the  three  long  scrotal  nerves)  are  included  within 

the  space.  ,     n       t 

The    iriaiimilsii-    liK::nii<'i»t    has    a    deptli    ot 

al)out  1?,  inches  in  the  middle  lin<',  and  isformed 

of    two'lay<'rs,    of    which    the    posterior    is    thin, 

ill  defined,'    and    formed    by    the    sheath    on    the 

lower   surfac<'    of    the    ])uliic    fibres   of   the   levat(!r 

ani.     The  membranous  urethia,  surrounded  by  the 

compi-ossor  urcthrw,   lies  betw<'en   the  two  layei'^, 

and  runs  ab(Uit   1    inch  below  the  sympliysis,   and 

about    I    of    an    inch    abo\<>    the    central    point    of 

the   ])erineum    (Fig.    9t).      The   art<'ry   to  the  bulb 

l)asses  inwards  between  the  two  la\«'rs  about  \  an 

inch  above  the  bas<'  of  the  ligament  and  U-  inclie« 

in    front  of  the   anus.      The   terminal    part  of  the 

pu(lic    art<ny    pi<'rc<'S    \ho    ant<Mior    layer    of    the 

ligament   al)out    \    an    inch   below   the   symphysis. 

The-    dorsal    vein    of    the    penis   enters    the    pob.  i« 

b<'tw(^en    the    sul)pubie    ligament    and    the    apicJil 

]iart  (transverse  ])art)  of  the  triangular  ligament; 

tb.e    doi'^^al    nj>rve    accompanies    it    (l*^lliot    Smith). 

In    uncomplicated    rupture    of    the    membrano  is 

urethra,  the  urine  extra\  asatcd  would  be  limit  <1 
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to  tho  space  Letwoeu  the  layers  of  the  ligatiieiil, 
until  subsequent  suppuration  had  niade  a  way 
for  it  to  escape.  When  extravasation  occurs  be- 
hind the  triangular  ligament,  the  effusion  may 
colh'ct  in  the  retrupubu-  si»ace  if  the  capsule  of 
the  prostate  is  ruptur<'(l  (l)eanesley),  or  it  may 
pass  liackwards  by  the  side  of  the  rectum  int.. 
the  cellular   tissu<!  of   the   pelvis. 

Just  beyond  the  triangular  ligament  is  th.; 
l)rostate,  surrounded  by  its  capsule  and  the  jiros- 
tatic  venous  plexus  (Figs.  91  and t).')).  in  dissecting 
down  from  the  surface  t^o  the  prostatas  we  meet,  as 
Cunningham  has  w>ll  pointed  out,  alternate  strata 
of  fascial  and  muscular  tissue,  forming  seven 
layers  in  all,  viz.  :  (1)  superficial  fascia;  ('2)  super- 
ficial perineal  7iiusrhs;  (:0  triangular  ligament 
(ant.  laver)  ;  (4)  compressor  urethras  muscle;  (:>) 
•rianguiar  ligament  (post,  layer);  (6)  levator  ani 
ina.^r/r:   (7)   sheath  of  prostate. 

>itoiM'  ill  tlic  bladder.-  St<jncs  in  the  bladder, 
which  were  formerly  removed  by  a  perineal  in- 
cision, ar<!  now  commonly  crushed  and  washed  out 
through  the  urethra  by  the  operation  of  lit/nj- 
Idpa.ri/.  This  operation  is  carried  out  readily 
even  "in  male  children.  If  the  stones  are  ton 
large  for  crushing,  the_  suprai)ubic  operation  is 
performed  to  give'  sufficient  room  for  extraction. 
Altliough  the  perineal  operations  are  now  ])ut  vei'V 
rarely  performed,  a  description  of  tl:e  parts  in- 
volved helps  to  give  a  proper  conception  of  their 
imjiortant  anatomical   rrlationshii)s. 

Lateral  lithotomy.— The  fir.<f.  uiri.'<inn,  2  (.r 
3  inches  in  h^ngth,  is  commenced  just  to  the  left 
of  the  mi(hlle  line  and  just  behind  the  central 
point  of  the  periinnim,  i.e.  about  l\  inches  in 
front  of  the  anus.  The  incision  is  carried  down- 
wards and  outwards  into  the  left  ischio-rcctal 
fossa,  and  ends  at  a  point  between  the  tuber  ischii 
and    posterior    part   of   the    anus,    and    ono-thinl 

early  part  oi  this  incision   the  staff  may  jvist  I'O 
touched,  as  it  lies  in  the  membranous  urethra,  tlic 
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incision  Ijecuinitig  nion;  and  more  shalunv  as  the 
kiiif."  i^  withdrawn.  Tiic  i)a)ts  cut  in  \\u-  lirst. 
incisit.n  are:  (1)  skin  and  suportkial  fascia; 
(■J)  transverse  perineal  muscle,  artery  and  nerve; 
O)  the  lower  ed^e  of  the  anterior  layer  of  the 
triangular  ligament;  (4)  the  external  ha-mor- 
I'hoidal  vessel  and  m^rves  (Figs.  9-2,  d.)  and  91). 

In  the  :;rr(,/u/  iiiri.^ioH  the  knife,  guided  i)y  the 
forefinger  of  the  loft  hand,  is  passed  upwards 
hriiind  the  triangular  ligament,  is  engaged  in  the 
uroove  on  the  staff  as  it.  lies  in  the  memhranous 
urethra,  and  then,  having  its  edge  turned  towards 
th(;  left  tuber  ischii,  is  steadily  carried  alo?ig 
tiie  groove  into  the  bladder.  In  this  incision  the 
parts  divided  are  ;  (I)  membranous  and  prostatic 
portions  of  urethra;  (2)  posterior  layer  of  tri- 
angular ligament;  (:5)  compressor  urethras  (4) 
anterior  fibres  of  levator  ani  and  left  lateral  lobe 
..f  prostate.  The  finger  is  then  introduced  along 
tlie  staff  into  the  bladder,  the  staff  is  removed, 
and,  th(!  forceps  being  inserted,  the  stone  is  ex- 
tracted, traction  being  made  in  the  proper  axis 
of  the  pelvis. 

iV/7.s-  that  maj/  he  irou»(Ied.—  (a)  In  the  first 
incision  :  (1)  the  bulb,  or  the  artery  of  the  bull). 
These  parts  can  be  avoided  by  commencing  the 
incision  well  behind  the  "central  point."  and  bv 
causing  the  holder  of  the  staff  to  draw  it,  the 
scrotum,  and  the  penis  well  up.  The  staff  should 
li*^  held  as  close  up  under  the  pubes  as  possible. 
The  bulb  is  very  small  in  children,  large  in 
adults,  and  largest,  in  old  men.  (2)  The  rectum 
may  be  cut  if  much  distended,  or  if  the  incision 
l)e  made  too  vertical  or  carried  too  far  back.  In 
all  cases  the  gut  should  be  well  emptied  by  enema 
before  the  oj)eration.  (3)  The  pudic  vessels  can 
hardly  Ite  wounded  unless  the  incision  is  very 
carelessly  made,  and  the  knife  carried  almost 
ngainst  the  bon<'  as_  it  is  l)einff  withdra-  ji.  (h) 
[n  tlip  cu^pond  incision  tho  knife  may  be  passed 
l)eyond  the  prostate,  and  may  so  incise  the  vis- 
ceral layer  of  the  pelvic  fascia  as  to  open  up  the 
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jirlvi(!  caviiy.  It  will  In-  undci'sf end  that  llit: 
latnal  h.lxrof  the  prostate  may  lie  cut  freely 
witiiimt  this  cavity  hciu^  eiulaiigered.  The  gland 
is  eii\-eli>i)e(l  hy  the  i)elvic  fascia,  but  the  incision 
iiiadi!  into  the  prostate  is  well  below  the  superior 
reflection  of  the  membrane.  The  incision  in  the 
neck  of  the  bladder,  therefore,  must  be  strictly 
limited  to  the  prostate.  The  prostatic  plexus  of 
veins  cannot  avoid  being  wjunded.  The  left 
ojaculatory  duct  would  ))e  cub  if  the  prostatic 
iiu-ision   wei'e  cari'ied  too  far  backwards. 

In  rhihlnn  ihv  jx'lvis  is  relatively  narrower 
than  in  the  adult,  the  bladder  is  more  an  ab- 
dominal than  a  i)elvic  organ,  and  the  lux'k  of  the 
bladder,  therefore,  is  high  up.  The  viscus,  mcre- 
(jV('r,  is  very  mo\able,  and  has  less  substantial 
attachments  than  has  the  adult's  bladder.  It  thus 
hai)pens  that,  in  forcing  the  finger  into  the  bladder 
after  the  second  incision,  the  viscus  lias  actually 
i)eon  torn  away  from  the  urethra.  In  children 
the  prostate  is  rutlimentary,  and  thus  more  of 
the  actual  neck  of  the  bladder  itself  has  to  be 
cut.  From  the  small  size  of  this  gland,  it  hap- 
pens, too,  that  in  some  cas(>s  the  knife  has  passed 
too  far  beyond  the  prostatic  area,  and  has  opened 
up  the  pelvic  fascia.  In  children  also  the  peri- 
toneum descends  lower  on  the  i^ostej-ior  surface 
of  the  bladder,  and  may  be  w(uinded  by  a  careless 
operator. 

Median  lithotomy.  Tn  this  operation  the  knife 
is  entered  in  the  middle  line,  just  in  front 
of  the  anus.  The  statf  ha«  a  central  groove,  and 
the  point  of  the  knife  should  hit  the  instrument 
as  near  as  possible  to  the  ai)ex  of  the  prostate. 
As  the  knife  is  withdrawn  the  whole  of  the  mem- 
bi'anous  urethra  is  incised,  and  a  wound  made  in 
(he   median   rai)]i('  of  about  1^  inches  in  length. 

I'arU  divided. — (1)  Skin  and  superficial 
fascia;  (2)  sphincter  ani  ;  (.".)  central  point  of 
Derineu.m  ;  iV^  Ir'wer  ))ovdev  of  f  !"!.•)  ticrubi  r  liir.n- 
ment;  (."))  whole  length  of  membranous  urethra; 
(('))   O(^mpr(>ssor   urethra\ 
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In  litliolniriy,  ;ni(l  in  other  dpi'ial  ions  f'T  i-each- 
ing  thu  lU'fk  i'i  the  hladdiT  tluoiigli  tlir  piiinnun, 
iL  should  he  rrniemheretl  that  thi'  l)la(hlir  lirs  at/ 
a  depth  of  from  2,1  to  ;'.  inches  fi'oni  tin-  surface 
w  h«'n  the  hody  is  in  the  lithotomy  i)o-iiion  (Fig.  91}. 
It  the  jihuklrr  is  empty  and  the  rectum  full, 
ihe  piosta'tc,  trig(jne  and  reflection  of  perit<ineum 
ail'  carritHJ  upwards  and  forwards;  if  the  hh-uhlrr 
is  full  and  the  rectum  empty,  the  movement  is  in 
.Ml  opposite  direction.  In  fat  p«'opU'  the  hlatidci' 
iind  peritoneum  are  cari'ied  away  froni  the 
I"  rint'um;  in  h'an  jx'oplo  the  opposito  occurs. 

Suprapubic  lithotomy. -This  opeiation  has 
Im'iui  revived  of  lat<'  yi'ars,  aiul  in  cases  in  which 
litholapaxy  is  contra  intlicat<'d  has  jiractically 
-u]iplantefl  the  two  forms  of  lithotomy  just  de- 
-eribed.  In  order  to  hring  the  sunuuit  of  the 
I'hidder  well  ahove  the  symphysis,  hoth  bladder 
and  rectum  may  be  dilated.  Into  the  former  vis- 
cus.  t-<>i)id  wat<T  or  horie  lotion  is  injected.  It 
is  found  that  in  the  adult  8  to  10  ounces  is  sufti- 
licnt  to  ensui'c  the  desired  dist^Mision.  The  rec 
turn  is  dilated  by  f;onu'  operators  by  means  of  a 
->oft  ru})ber  bag.  The  gut,  wh<'n  thus  distended, 
pushes  forward  the  l?ladder,  and  gives  it  a  firm 
liasis  upon  which  to  rest.  In  the  adult  from  10 
In  11  ounces  is  usually  introduced  into  the  bag. 
In  the  cas<^  of  a  male  child,  aged  5,  the  injection 
"f  '.]  ounces  of  -water  into  the  bladder  caused  th<> 
(•flection  of  peritoneum  to  mount  to  more  than 
i  inch  above  the  symphysis.  An  incision,  some  'A 
inches  in  length,  is  made  immediately  above  the 
symphysis  in  the  median  line.  The  bladder  is 
•xposed  below  the  peritoneum,  is  drawn  forwards 
iiy  a  hook,   and  opened. 

TIk'  bladdor.  -  When  empty  the  bladder  is 
flattened  and  of  triangular  outline,  and  lies 
iitainst  the  anterior  wall  of  the  pelvis.  The 
•nipty  l)ladder  may  ho.  found  in  one  of  two  ,.ondi- 
•  ions  ^  as  cii' Fi H ' ust.'ra I r ci  i)\  I'l*.  atari/  in  iiic.  awiiii 
t'emale  bladder).  It  may  be  small,  oval,  and 
lirtn,    wi*^h    its    ujiper    wall    convex    towards    the 
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nhdwiiu'ii.      Ill  v.i  tical  uiitcn. -posterior  sfctinn  th. 
urethra    fi.rins   with   tin;   cavity   of    the   bhidder    a 
curvrd  slit  (the  systolic  empty  'ohidder).     it  may 
be  larg.  r,   and  soft,    with   its   upper  surface  con 
cave   towards  the   abdomen,    and   httmg   into   the 
concavity   of   the   lower   wall   or   surface,     l"   the 
section  named,   the  urethra  forms,   with  the  idiid- 
der  cavity,  a   Y-shaped  iiguiv,   the  two  diverging 
limbs    of    the     Y    corresponding    U)    the    concavity 
named     (the     diastolic     empty     bla(hler).      \\  hen 
motleratelv    distended    with    an    opatjue    S(jlution 
and  examined  by  the  aid  of  X-rays  it  is  seen  to 
b(>  conical  in  form,  with  its  ai)ex  behind  the  sym- 
physis   and    its    base    or    upper    surface    indented 
by  tli<'  pressun^  of  the  al.'doniinal  viscera  (Fig.  91, 
p.     V.W)).      As  (l(.<fi  ii-Kiii    of   till    hhuhh  r   inei'eases, 
the  summit  of  the  viscus  is  brought  more  and  more 
in  contact  with  the  anterior  abdominal  wall,  the 
organ  liecoming  also  more  convex  on  its  posterior 
than  on   its  ante-rior  surface.     This  tendency  for 
the  summit  of  the  distended  bladder  to  press  itself 
against  the  anterior  parietes  is  of  good  service  m 
tapping  the  organ  above  the  i)ubes,  and  in  supra- 
pubic lithotomy.     AVIk'U  greatly  distended  it  may 
reach    th<'    umi>ilicus,     and    may    even    touch    the 
diaphragm.     The   usual   capacity   (.f  the   organ    is 
at)out    <in<>    pint,    l)ut    when    ({uite    full    it    may 
hold   some   quarts.     When   both   bladder   and   rec- 
tum are  quite  emi)ty  the  apex  of  the  bladder  and 
the  prevesical   reflection  of  th:;  peritoneum  are  a 
little   l)elow   the    ui)per   margin    of   the   symi)hysis 
pubis.     As   the    distended   bladder    ascends   above 
the   i)ubes   it  dissects   the   serous  membrane   from 
the    pariet^'s,    and    the    layer    so    lifted    off    forms 
a   cul-de-sac    f)r    fold    of    ]icritoncum   between    the 
upper  part  of  the  anterior  surface  of  the  bladder 
and  the  parietes.    When  the  apexof  che  bladder  is 
2  inches  above  the  pubes  the  peritoneal  reflection 
is    probably    not  more  than   I    of    an    inch    above 

bladder    is    midway    Ix'twem    tlic    umbilicus    and 
the  pulx's  the're  may  be  2  inches  (vertical)  of  \\\*^. 
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aiit^'cior  ali«l<iiiiinal  wall  in  th<'  niiilclly  line  and 
iiiiiii'Mliatfjy  al)<i\c  {\u-  s\  inpii\sis  di'Void  oi  \h;ii- 
luiKNil  lining.  Thus  it  happens  that  Ihe  distended 
viscus  may  be  readily  tapped  above  the  pulxH 
without  the  peritoneum  being  wounded.  As  the 
bladder  becomes  distended,  nut  only  does  it  rise 
into  the  abdomen,  but  it  extends  also  towards  thi- 
pi-rineum,  diir.iniohing  the  length  of  the  prostatic 
;iiitl    iiienibranoiis   urethra. 

J>etween  the  anterior  surface  of  the  bladder 
and  the  symphysis,  and  shut  in  b.\  tln'  peritoneum 
ulxive,  is  the  retropubic  or  prtvtswai  spdcc,  con 
taining  lax  connective  tissue  (l*"ig.  9.')).  The  louse 
iiess  of  this  coniu'ctive  tissue  pi'i'inits  the  Idadder 
leadil.N-  to  ascend  as  it  tills.  Jn  injuries  to  tlie 
oiKis    aiul    to    th<'    front    of   the    lilad'l<'r   a    diffuse 

in  this  ti.>su<'  an<l 
1  ha\('  )ep(Mtctl  a 
case  where  an  extensive  suppuration  in  this  area 
followed  upon  aspiratit)n  c.  the  bladder  above 
the  pubes,  and  led  to  death.  Like  suppuration 
lias  followed  suprapubic  lithotomy.  Ivxtension  of 
the  al»sc<>ss  into  the  perin<'um  is  limit<'d  by  the 
fascial  r^'Hi-ctions  foi'mcd  by  the  pubo-iu'ostatic 
and  latci'al   vesical  liganKUits. 

The  bladder,  although  fairly  fixed,  has  been 
found  in  inguinal,  femoral,  and  vaginal  herniye. 
in  the  erect  position  its  neck  (in  the  male)  lies 
on  a  horizontal  line  drawn  from  before  backwards 
through  a  point  a  little  below  the  middle  of  the 
symi)hysis,  and  is  ])laced  about  1^,  inches  ('.'>  cm.) 
behind   that   articulation    (Tillaux). 

l-Jelations  of  the  bladder  to  the  peritoneum.-  The 
anterior  surface  is  entirely  devoid  of  peritoneum, 
while  the-  superior  surface  is  entirely  covered  by  that 
membrane.  At  the  sidi^s  there  is  no  peritone-um 
in  front  of,  or  below,  the  obiiteiated  hypogastric 
arteries.  On  the  posterior  aspect  of  the  l)ladder 
the  serous  membrane  extends  down  as  far  as  a 
( .... T.QVf.vso  Wwf  iinitinET  the  upnei'  na.rts  of  the 
two  seminal  vesicles,  so  that  the  upper  cnds^  of 
the    vesicles    arc    covered    })y    peritoneum.        This 
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rret..  v.'sical  inuicli  nf  pciit.^muui  m  Ihr  a<lult  (  x- 
triids  to  williin  nl.nul  :;  mclu's  of  the  anus,  and 
,l,u>s  not  ivach  l)clow  a  line  1  inch  ahove  the  base 
of  the  prostate.  Harrison  ('r.p,)s  pjives  the  dis- 
tance of  the  pouch  from  the  anus  as  2,  in-^hes 
when  the  })ladd.r  and  rectum  are  both  empty, 
and  as  :'.'.  inch.-s  when  those  viFcera  are  distended. 
(,SVr   Bhol.irr   in   th.'   Child,    i>.    17-2.) 

Puncture    of     the     bladder     per     rectum.      ili< 
base  of  the  liladd.'r   is  appli-'d  to  i\w   lover  part 
of    the     rectiin.,     but     thry     arc     separated    by    a 
thin    tilirous   s<'i)tuin     the   ivcto-vcsical.      ihe   area 
in    contact    with     th."    rrctum     is    trian-ular    m 
shape     the    ap<'.\-    I'eins    formed    l)y    the  _  i.rostat<>, 
the   sid(>s   oy   the   diverging   seniinal    vesicles,    and 
the  base  nv  the  recto-vesical  fold  of  ]i(Mitoneum. 
This  triangle  is  equilateral  and  m  the  diss.>cted 
si»eciim"ii   measures   aboUo    \l    inches   <.n    all   sides. 
It  corresponds  to  the  trigone  on  the  inner  surtace 
of   the    viscus.     It   is   through   this   triangh>.    and 
as  near  as  possil)le  ^r  th     prostate,  th:  t  the  blad- 
der  is   tapped    when   th.    operation    is   performed 
prr  rrrfum.     Th(>  recto-vesical  fold  of  peritoneum 
is   raised,    and    is   carried   still    farther    from    the 
anus    when    the    organ    is    distended. 

Rupture      of     bladder.     The    bladder    may    be 
ruptured    bv     \  iolem/e    ai)]ilied    to    the    anterior 
abdominal    wall    apart    from    i>el\ic    fracture    or 
external  evid<'nce  of  injury.     Such  a  ru])ture  can, 
however,    hardlv    hai>pen    to    the    empty    bladder; 
it  must  be  full  or  distended  at  the  time  of  the  acci- 
dent.    It  is  verv  rare  for  the  rupture  to  be  on  the 
anterior   surfac(>    only.     .As   a    rule,    the    tear    in- 
volves   the    sujjeiior    or    abdominal    surface,    and 
implicates  the  peritoinmin.     The  injin'y,  th<>n"fore. 
is     verv     fatal     (5     recovcricK     out    of    78    cases). 
In    soine    ciise^    of    \e^ie;il     rujiture    the    surgeon 
has    opened    th(^    abdomm     and    has    stitched    u]) 
tii(<    rent   ii,    the   viscus   wiih    jierfect  success.     The 
l)ladder    mav    he    torn    by    fragments    of    l)one    in 
fracfnn>s    of    the    pe!\is.    or    by    violence    ai»])lied 
through   the   rectum   or    vagina.     A  case,    for  ex- 
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.iniplc,    is    irport.'d    ■  Hdliin's's    ''  .System    of    hur- 
"viy  "')  i)(  a  iiuui   who  fell   i.})<in  a  pointed  stake 
fixed  in  the  earth.     The  stake  passed  through  the 
jiiius,  pierced  the  rectinn,  and  entered  the  hh'idder 
near   the    prostate.        The    patient   recovered,    the 
wound   liavino'  hmi   made  in   tlie  tiiaiiKular   area 
(.11   the   fundus   of   the   bladder    alluded    to   above, 
and  therefore  outside  the  peritoneum.     The  viscus 
may  be  ruptured  by  an  aci^umuiation  of  urine,  as 
seen  in  cases  of  congenital  closure  of  the  urethra 
in   some   infants.     In   the   museum   of   the   lioyai 
College    of    Surgeons    is    a    preparation    of    "  liie 
bladder  of  a  woman  which  burst  near  the  entrance 
(.f   the   ureter   in   consequenci>   of   neglected   reten- 
lion  of  urine."'     In  neglected  cases  of  stricture  in 
the  male  the   urethra  gives  way   rather  than   the 
bladder,     and     an     extravasation     of     urine     into 
the   perineum    folbjws.      A   small    puncture   of  the 
bladder,    as.    for   example,    that   made    by    a    finp 
irocar,    is    at    once   closed    by    the    muscular    con- 
t  raelion  of   its  wall. 

The     mucous     membrane    of     tlw^     bladder     is 
\cry  lax,  to  allow  of  its  accomnKjdating  itself  to 
the    varying    changes    in    the    size    of    the    viscus. 
Over  the  trigone,   however,   it  is  closely  adherent, 
and   were   it  not  so   the   loose   mucous   membrane 
would  l)e  constantly  so  prolapsed  into  the  urethral 
orilict;  during  micturition  as  to  I)lock  up  the  neck 
of  the  bladder.   When  examined  by  the  cystoscope, 
the  mucous  membrane  is  seen  to  be  red  and  c(jn- 
uested    when    the    bladder     is    empty,     pale    and 
anaemic  when  the  l)ladder  is  full  _(Xe\vman).     The 
trigone  is  bt)unded  b\-  thic<'  oril'iees,   for  tJK'   uie 
thia  and  the  two  ureters,  and  *"orms  aii  equilateral 
triangle,    measuring  about    1^   inches  on   all   sides. 
It    is  here  that    the  elYects  of  cystitis  an'   most   evi- 
(Irnt,  and  the  unyielding  cbaracver  of  the  mucous 
!n(:ml)rane  ov(;r  the  trigotu>  selves  in   part  to  ex- 
])lain  the  severe  symptoms  that   follow  acute   in- 
tbimmation    of    that   structure.     Since    the    orifice 
.if  the  urethra  forms  the  lowest  part  of  the  bladder 
in  the  erect  posture,  it  follows  that  calculi  gravi- 
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till'    triumir,    and    ai'i' 
iiai't    (if   the   iiilcrinr. 
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lio  singularlv 

1)0  well 


(ale    Inwards 

iiritalc   tliat  ]iai'(    of   the   iiilcrinr.      I'ho  sanin^rc 
mark  applies  t^)  foivimi  IxxUes  in  the  visrns.     Thi 
ttuicnus  ni('nil)ruii('  about  the  trigone  and   neck 
\-ery    sensitive,    whereas    tht^    interior    f>f    thi^ 
niainder  of  tlie  bladder  appears  to 
drfrcti\(^  in  connnoii  si'nsatmn.     This  can 
tioifd  ill   using  sounds  and  cathetei's. 

'iMi«>  sensory  nerves  fiO'  the  hladcLr  an^  de- 
rived Hi  .inly  from  two  ])arts  of  the  si)inal  cord, 
namely,  tho' twelfth  dorsal  and  first  lumhar  seg- 
menis,  and  tho  sec<ind,  tb.ird,  and  foui'th  saei-al 
segments.  From  the  first  source  (through  tlie 
hypogastric  i)lexus)  come  the  sensory  nerves  to 
the  upper  part  of  tho  bladdi'r  and  the  motor 
nerves  which  stimulate  the  internal  sphinctei-  and 
inhil)it  the  expelling  musculature :_  fr(un  tho 
second  source  (through  th(^  nervi  origeiites)  tho 
motor  fibres  which  stimulate  tho  exi->elling_  mus- 
culature and  inhibit  the  sphincter.  The  trigone, 
having  tho  same  norvo  sup]ily  as  the  penis  and 
scrotum,  gives  rise,  when  injured,  to  j^ains  which 
are    referred   along   tho   p(M-inoal    nerves. 

Til  tho  muscular  coat  of  the  liladtU'r  the  fibres 
ar-'  eollcft<'d  in  liundlrs  which  intcrlai'e  in  all 
direct  iojis.  \\'h<'ti  the  \  iscus  liecomcs  hyperti'o- 
jthicd  these  bundles  are  rendered  \ery  distinct, 
and  prnduce  fh<'  a ppeai'anci'  kuowii  as  "fascicu- 
lated l)ladder."  This  siniply  means  that  tho 
muscle  of  tho  bladder,  having  boim  unduly  exer- 
cised to  ovoroomo  some  obstruction  to  the  escajio 
of  urine,  increases  in  sizi\  as  do  other  much- 
oxercised  muscles,  and  that  increase  serves  to 
demonstrate  tho  arrangement  of  the  itulividual 
lumdles.  l''r(un  distension  the  mucous  membrano 
biH'omes  Judged  out  between  the  unyielding  muscle 
bundh^s,  so  that  sacculi  aro  formed,  and  the  ap- 
pejivanco  known  as  "sacculated  bladdi'r"  is  pro- 
duced. Tn  some  rases  the  ])arietes  yield,  especiallv 
at  one  ])art,  and  one  largo  saccule  is  prnduciHl. 
Tn  this  wav  a  sacculus  may  bo  formed  which  in 
time   m:iv   bci-oinc   aiiiiosi    as  larue   ;is    ihe  iii.niuer 
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iIm1I\    ;iii(I   i;i\<'   lisr   (n   tli.j   iTidii.  i 
.if  •■  (Iniil)lc  bladder,  "  etc. 

The  iirrK'i's  vun  for  i^  of  an  iiifli  in  thr  niiis- 
,Mil;ir  wall  c.f  the  visciis,  and  their  oblique  course, 
t(,nvtli.'r  with  tli<'  action  of  the  neiyhbourin^^ 
\.'wi(.;il  nnisciilalur<',  inw^'n.s  the  re^u)i-itation  ot 
111  ine  from  t!i<'  ))ladd<'r.  No  circular  niusculai' 
liitres  surround  th<'  tei'niinat ion  of  the  ureter; 
there  is  iiothiii.u;  of  lh<'  nature  <.f  a  sphiiu'ter  to 
safeguard  the  orituv  (T.  J5.  ('.  ]'.enians).  On 
(■\sti)SCoi)ie  examination  it  is  seen  that  once  or 
iwice  a  minute  each  ureter  contracts  and  cxixds 
:i  spurt  of  mine  into  the  bladder:  liet  \veen_  these 
-|iurts  the  uretejic  oi'itices  are  closed  li.v  tlie  intra- 
\esiral  i^ressiire  If  the  ureter  becomes  short<'ned, 
as  is  the  case  if  it  is  the  seat  of  a  tubercular 
idc'Viition,  th.>  v<'sical  orifice  of  the  ureter  is 
drawn  outwards  (Feiiwick).  The  mucous  jnem- 
bi'ane  is  laxly  attached  and  may  i)e  pr(.lapse(i 
within  the  bladder  as  a  ])edunculated  body.  In 
.•ases  of  ret(Mition  tho  ureters  become  distended; 
but  this  is  due  rather  to  accumulation  of  uidtie 
Aithin  them  than  to  its  rellux  from  the  l)la(lder. 
In  cas(>s  of  preat  distension  (.f  th»>  l)ladder  the 
neck  of  tho  viscus  is  opened  up  hy  the  ])ressuie 
froTu  within,  and  the  jiatient  exhiliits  the  feature 
f  <,vertlow  of  u)'ine.  A  band  of  muscle  pass<>s 
from  the  sheath  of  the  ureter  t(Avards  the  in 
■.inal  urinary  meatus  aloiiK  each  side  of  _  the 
riu-one  (iJeH's  muscle),  while  anotlier  (M<'reier"s 
•:ir)  u)iit.'s  till'  orifices  across  the  ba^e.  These 
:inds  maintain  th<^  uret.'ral  orifice's  in  ])ositio_n 
hen  the  bbidder  is  fidl.  and  saf<'guard  thei- 
ahular   mechanism    (Wriudit   and   T5<  niaiis). 

The   l4'iii:il<>    bhuldor    is   less  capacious   tlum 

iia(    of    the    mal<'.      Its    mck    is    situated    a    trifle 

•  arer   to   the   symphysis   than    it   is   in    the   male. 

iiid  lies  in  a  horizontal  liie'  continued  baek  from 

the  h;wer  bor(l(>r  of  the   sympliysis.     There   brinti; 

lo  prostate,   the  n(>rk  of  the  bladder   is   very   dis 

icnsible.    and   this   fact,    taken    in   contiexinn    with 

I  !  I        .1 
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allows  of  most  sioin'S  lifin^  cxtractiMl  \>y  foi(r|i'- 
withoul  ciittiiiu;.  I>,v  siniplc  dilatation,  stones  of 
a  diameter  of  4  of  iin  inch  liav(!  been  rcmo\rd. 
Thrcnigh  tho  dilated  urethra  tlie  orifices  of  the 
nretei's  can  Ik^  seen  and  examined.  The  intimate 
I'elatioii  of  the  liL'uhler  to  the  va,nina  allo'.vs  it  to 
1)0  examined  well  fr<iiii  the  latti  r  i)a_ssag(>,  and 
the  conii)arati\r  ihiniiess  of  the  duiding  wall 
serves  to  <'xi)Iain  the  fre(jneiic\'  of  vesieo-\  aginal 
fistuhe.  Strange  foreign  bodies  havti  bee-n  intro- 
duced into  the  fiMuale  bladder,  such  as  hair-idns, 
c  rod  let-hooks,  sealing-wax,  penholders,  and  the  like. 

The  oritice  of  the  ureter  is  M  cm.  from  the  cervix 
uteri,  and  1  cm.  from  the  vesical  opening  of  the 
urethra.  Its  close  relation  to  the  cervix  renders 
i(.  liable  to  injury  in  su])ravaginal  amputation  of 
that  ])art,  and  in  ciiiain  operations  on  the 
uterus. 

The  I»l:i4l«l4'r  in  tli4'  I'liild  is  egg-shaped,  and 
its  vertical  axis  is  relati\(;ly  much  greater  than 
it  is  in  the  adult.  The  lai'ger  end  of  the  egg- 
shaped  caNily  is  directed  downwards  and  back- 
wards. The  fundus  is  de\elo])('d  and  the  ])<'l\ie 
jxisition  assumed  al)oul  the  fmirth  year  (I)i)'ming- 
ham).  The  viscus  is  situated  mainly  in  the  abdo- 
men, the  pelvis  being  small  and  very  shallow.  At 
liirtb  the  orifice  of  the  urethra  is  on  a  level  with 
the  upper  edgi^  of  the  s.\  niphysis.  Although  the 
bladder  projects  so  fi'eely  int^)  the  abdonu'U,  its 
anterior  wall  is  still  entirely  uncovered  by  peri- 
toiuuim.  On  the  posterior  wall  the  serous  mem- 
brane extends  lower  down  than  in  the  adult, 
reaching  the  li'\el  df  th.'  urethial  oi'ifice  at  the 
time  of  liirth,  and  tln^  level  of  the  prostates  in 
young  male  children.  The  prostate  is  (Exceedingly 
small  in  children.  Thompson  states  that  at  the' 
age  r>(  7  years  it  only  weighs  :]0  gi'ains,  whei'oas 
in  subjects  belweiMi  1'^  md  '<)  \\<iu,hs  27)(^  grains. 
The  lila<ldej'  wall  in  t'ne  chiid  is  so  thin  that  in 
sounding  for  stone  it  is  said  that  a  "  click  " 
ma\  be  elicit'''!  b\'  stiikniir  the  i)el\is  Ihr'.iULih 
the    parietcs  of   the    \  iseu-^. 
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'B'lir  _  |»i-o^lat<>.  TJio]ir(i^tatc  is  sit  iiaU'd  about 
i  of  an  inch  below  the  symphysis  pubis,  and  rests 
iip-ni  the  rectum  above  tlie  anal  canal  (Via;.  9i). 
It  is,  therefore,  placed  within  Ih  to  2  inches  from 
I  he  anus,^  and  can  be  readily  examined  from  the 
lidwel.  The  prostate  is  made  up  of  two  lateral 
Inl)es  which  fuse  together  in  front  of  the  urethra 
liy   a  pithir  comvti^^.otrc   (Fig.    95)   and   behind   bv 


\\g.    M5.-    I,     Median     section    of    the     normal     prostate; 
2,   similar  section  of  eniarj^ed  prostate. 

\.  A.  Siiliinci.f  v.~i.;i':  i;.  iiu(li;in  cuinuii^nre  ;  c,  coniiiKiii  fi:icu- 
lit.iry  duct  :  D.  iv-'t.-il  .■miin;i-.^urc  ;  i:.  i:.  con-tncti.r  urctiii:i' • 
1'.  rcctn-iiiTtliniliniiM-lr  :  n.  ( 'mwiht'-;  l'I.-iikI  ;  II,  (■iiiculiUor  uri'  ■!>  • 
I.  iiiIrniMl  -i.lniiclcr  ,.i  ami^  :  .;.  i-vtcnial  f-]iliinrliT  uf  mihw' 
K.  -\n)iiliy-i.  jiiihis:  I.,  n.iroj.iihic  ^i^cc  ,  m.  i.ulid-i.nwiiit  ic  liira- 
iiiciiUMiul -lu'.'itli  iiliiro^tat,-:  x.  (l,,r~:il  wm  ,,f  \»-n\< -.  o  puhic 
(■oiiinii— lire  ;  J',  cni-ijuv  r;i\  cnui-mn  :  ij,  ui'ctlii-.'i  :  i;.  Imlh. 

(wo  commissures,  one  above  :he  common  ejacnla- 
tiM-y  ducts  the  lardxin  co/nni/ssiirc  and  one  be- 
o\v  th(>se  ducts  the  rrrfa/  c(j!iini issiirr  {src  l-'ig. 
'•>'),  ii,  I)).  The  part  her(>  lanird  nirdian  c.»nniijs- 
>nve  was  formerly  known  as  the  nudian  lobe  a 
•'ame  which  is  apt  to  mislead,  for  it  is  not  a 
-'■parate    lobe,    but,    as  already   explained,    mrrelv 

:i     fiiQioii     (■.(     f|-!.%     iwii     l.jf;,,.".!      1..!....:         !.'.... I,      -  i__    ': 

IS  tuade  up  of  numerous  branching  tubular  glands 
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which  arc  cniheddcd  in  and  surrounded  hy  n<.n- 
striat.ul  muscli)  and  lihrous  tissue.  The  glands 
end  in  tin;  urethra  chiefly  in  the  prostatic 
sinuses  hut  the  use  of  their  secretion  is  un- 
known. ....  , 

Tlie  secreti(.n  fi-uu  the  jrlaiid  is  discharged 
through  the  h)ng  and  very  narrow  ducts  of  glands 
which  are  diffusely  arranged  as  two  lateral  masses 
or  h)l)eH.  In  certain  forms  of  prostatic  irrita- 
tion, little  white  opaque  threads,  very  much  like 
short  pieces  of  cotton,  are  found  in  the  urine, 
and  are  actual  casts  of  the  prostatic  ducts. 

Capsule  of  the  prostate-  Owing  lo  the  suc- 
cess which  has  attended  cnuch'ation  as  a  means 
of  treatment  for  enlarged  ijrostato,  much  dis- 
cussion lias  recently  taken  place  concvining  its 
eiisheathing  structun'S.  The  term  arpsii/c  has 
he<'n  i)i'oposcd  for  the  superficial  fihrn-musculai- 
stratum  of  th  gland,  while  the  term  .^Jin/t/i 
has  heen  ai)plied  to  th;  enveloi)ing  fil)r<)us  struc- 
ture derived  from  tlx'  pelvic  fascia.  In  enu- 
cleating the  gland  everything  within  the  sheath 
is  removed.  At  only  one  part  is  the  sheath  in- 
timately adherent  to  the  capsule,  and  that  is 
along  the  anterior  or  puhic  surface ;  elsewhere 
it  is  free  from  it.  Since  the  haso  of  the  prostate  is 
apr)lii>d  to  the  hladder  and  uncovered  hy  the 
shiNath,  while  elsewhere  it  is  enclosed,  it  follows 
that  the  sheath  is  most  easily  enteied  and  the 
gland  enucleated  from  the  hladder.  The  sheath 
determines  the  course  of  a  prostatic  ahscess.  Th<' 
apex  of  th<'  prostat-e  rests  on  the  constrictor 
urethra?:  its  sid<'s  are  applied  to  the  puho-roctal 
fihiM^s  of  the  levator  ani  :  hence  th(>  capsule  of 
the  ]irostat<!  fuses  with  the  a(l,iac4'nt  sheaths  of 
these  two  musch^s.  The  prostatic  plexus  of  veins. 
wh!''h  receives  the  vcsjeal  veins,  tvihutaries  and 
communications  of  the  dursal  vein  of  th<'  penis. 
internal  pudic  and  ol)tuvator  veins,  lies  in  thf 
fihrous  tissue  betwe<'n  the  jJTostate  and  levator 
am.  'I'tie  tissue  to  the  outer  s!ti<'  of  the  veins 
is  eounl<Ml  eai>sule;  that  to  (he  inner,  sheath.     The 
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The     prostatic     abscess     usually     hur^^ts     into 

ihi-    urethra,    that   being    the    dircoti(.ii    in    whieh 

liasb    i-csistanee    is    encountered.     If    it    does    not 

•  liter  the  urethra,   it  will  prol)ably  o])en   into  the 

rrchun,    there  l)eing  only  one   layer  of  the   ])i'lvic 

taseia,    and   that   layer   not   a   thick  one,    between 

the    two    organs.     This    enci'senient   of    the    gland 

!i   an    unyielding  membrane,   will   serve,   in   part, 

1"  explain  the  severe  pah    felt  in  acute  prostatic 

iliseess.     In   acute   prostatitis   pains   are    referred 

\i  r   the   ti))   of   the   last,   rib    (10th   dorsal    nerve), 

•' r  th<'  pov,(ei'ior  iliac  spine  (llth  doi'sal  nerve), 

I     even     to     th;-     soles    of     the     feet     (:'.rd     saci'al 

i'  i\c).    The  prostata'  d<'rives  its  nerve  suppl\   from 

Mm!    hjwer    three    dorsal    and    upper    three    sacral 

-^nients;  hence  the  widely   distributed  character 

t'    the    referred    pains    (Head). 

Hypertrophy    of    the    prostate. —The    average 

Miasui'einents  of  ttie  iiornial  iirostatc  art-  1^  iiiehrs 

ici-oss    at    its    widrst    part,    and    1',    inches    from 

I-  for-'   backwards,    or    from   ap<'X    to   base.     Aftei- 

lie    age   of.-):;    the    organ    is    V(>ry    apt    to    become 

•lypertrophied ;     and,     according    to     8ir    Henry 

Thuuipson,    this   hypertrophy   may   l)e   considered 

to  oxi3b  when   the  gland  measures  2  inches  from 

id(!  to  side,  or  when   it  weighs  1  ounce  or  more. 

I'iie  usual  weight  of  the  prostate  is  G  drachms.     If 

iir   enlarg<'ment   mainly   affect   the    lateral    ])ai'ts, 

'    will   l)e   understKiod   that   the   liyjiertrophy   may 

'(ain_  c(tnsiderabh'  dimensions  without  retention 

f  urine  l)eing  produced.     On   the  other  hand,   a 

'iiiparatively  trifling  enlargement  of  the  median 

;tiuiiissure  may   almost  entirely  Ijlock  the  orifice 

•t    the  urethra.     As  this  part  enlarges  it  pushes 

'■^    way    into    the    Idadder    through    the    urethral 

iihee,     dilating    and     desti'oying    the    sphincter 

I'sicit!   and   forming  a  mechanical   obstruction  to 

le    fre..    ))assage    of    urine    (l''ig.    9."),    2).      If    the 

iiection     be    general,     the    prostatic    urethra     is 

imlheiied,    and    if   <,iie    lateral    lobe    li,.    nmre    eri 
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largcd  than  the  other,  the  canal  deviates  to  onr 
side.  Wlien  tlie  eiilargcment  particularly  affect- 
the  median  coniniissiire,  the  prostatic  urcthrn 
which  is  normally  almost  straight,  hecomes  con 
siderahly  curved,  the  curve  lieing  sometimes  verj 
abrupt.'  It  is  importiint  to  noto  that  enlarge 
ment  of  the  median  comnrsspre  alone  can  hardl,\ 
he  made  out  by  rectal  examination.  The  project 
ing  middle  coinmissur<^,  wlien  viewed  from  the  in 
t4>rior  of  the  bladder,  may  appear  as  <a  distinct 
w<'ll-roun(led,    ]ie(hincuhited   or   sessile   growth. 

Jn  th4>  operation  of  proxfnf<  rfnwij  this  pro 
jecting  and  most  troublesome  mass  is  romoye( 
through  a  suprapubic  incision.  Fverythini 
within  the  sheath  of  the  lu-ostate-  gland,  urethra 
common  cjaculatory  duets-  is  enucleat^^l  by  th. 
surgeon's  finger  through  the  l)asc  of  the  bladder 
tlie  sheatli  then  encloses  a  space  which  at  first  i 
filled  with  blood  and  urine,  Imt  afterwards  con 
tracts  to  form  a  n<nv  urethra.  The  prostate  is 
soxual  organ,  and  its  size  and  development  d< 
pend  on  the  presence  and  activity  of  the  teste? 
Castration  prevents  its  development  or  cause 
atropliy  if  already  developed,  llemoval  of  on 
testicle  causes  a  partial  atrophy,  but  section  o 
the  vasa  deferentia  has  usually  no  effect  (C 
A\'allaee).  The  lymi)hatics  of  the  ])rostatc,  whic 
arc  numerous,  pass  to  a  group  of  glands  o 
tlic  wall  of  the  pelvis,  between  the  extm-nal  an 
internal   iliac  art^-ries. 

The  iii:il«*  iir4>llii':i  is  about  8^  inches  i 
length  (21  cm.),  \^  inches  being  devoted  to  th 
prostatic  urethra,  4  of  an  inch  to  the  men 
i)rannus,  and  H.l  inches  to  the  jienile  or  spong 
poi'tion.  l^ctwecn  the  ages  of  1  and  H  yeai 
its  Irngtii  is  -^  to  9  cm.,  and  bct\\<'en  10  an 
1:^  years  10  to  11  csn.  The  canal  iiiav  hv  divide 
into  a  fixed  and  a  ntovable  v>art, 
extends    from    the    neck    of    the 
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point  of  attachment,  of  the  suspensory  ligamenl 
This   fixed   part   describes   an   even    curve,    fair! 
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rr|  i(H''iit((l   liy   the   liiii-  of  ;i       sliort   eur\c 
ealliuter.     The  two  ends  of  the  curve  lie  about  in 
I  lie   same   line,    viz.    one   drawn    across   the   lower 

■  11(1  ol  the  symphysis,  and  at  right  angles  to  thr 
\iTtical  axis  of  that  articulation.  The  curve  is 
fi)niietl  around  this  line,  its  centre  summit  corre- 
sponding to  a  prolongation  of  the  vertical  axis  of 
ihe  symphysis,  and  to  about  the  ci'iitro  of  the  nuni- 
hranous  urethra.  This  part  of  the  tube  lies  about 
1  inch  belo^v  the  pubic  arch.  The  movable  portion 
"f  the  uretnra  forms,  when  the  penis  is  dependent, 
;l  second  curve  in  the  opposite  direction,  so  that 
the  whole  canal  follows  somewhat  the  outline  of 
•li,'  Jetter  S.  _  ^ 

Tlie  prostatic  ])ortion  of  the  urethra  is  nearly 
\ertical.  It  is  surrounded  by  circular  muscular 
liltres  which  may  give  rise  to  a  spasmodic  stricture 

■  I'ig.   9.')).     The  sinus  jiocularis  or   ut^'rus  niascu- 
iniis,    in    the   floor   of   this   part  of   the    urethrr,, 

I' presents  the  united  ends  of  the  rudimentary 
Mullerian  ducts. 

The  penile  or  spongy  portion  of  tin?  urethra 
1-,  surrounded  by  the  erectile  tissue  of  the  corpus 
-pongiosum  urethra',  which  is  thickest  on  the 
under  s'do  of  the  canal.  A  very  thin  layer  of 
•  ■rectile  tissue  surrouiuls  the  menil)ranous  urethra 
iving  beneath  the  ril)res  of  the  compressor 
urt'lirai. 

In    introducing    a    catheter    it    must    Iw    nidrd 

Hiat  while  the  instrument  passes  along  the  mov- 

ihli'  urethra,  the  canal  accommodates  itself  to  the 

atheter,   but  while  traversing  the   fixed  segment 

ihe    instrument   must   accommodate    itself   to   the 

inyielding  canal.     In   introducing  a  catheter   in 

he  recumbent  posture  the  penis  is  held  vertically 

ipwards,    and   in   this   way   th(^  curve   formed   by 

'he  movable   urethra   is  olil iterated.     The   instru- 

nient  is  best  kept  close  to  the  surface  of  the  groin, 

uid    over    and    parallel    to    Poufiart's    ligamicnt. 

I  lie  catheter   is  brought  to  the   middle   line,    an  J 
lien,   bring  kept   striill.N    in    ilir   in^di-in    jdane  of 


47S         THi:    ARDOMFA'    AND    TITI'.    TM;TT1>      dntp, 

tli(!  body,  is  (.Irpi'cssi'd  liclwccii  the  If^s,  so  tluit  i\\' 
fruiit  of  thf  iiistruiDcnt  may  folhiw  tlir  initural 
curve  of  the  canal.  The  greatest  ditliciilty  in  th.' 
introduction  is  generally  experienced  at  the  point 
where  the  nioval)le  and  hxrd  parts  of  the  urethra 
meet;  or,  rathiM-,  in  |)ractici',  at  a  spot  a  littl. 
hehind  this  point,  vi/.  at  the  anterior  layer  oi 
the,  triangular  ligam-'iit  (Fig.  U.")).  At  thisspoi 
the  tube  ahrui)tly  hrcomcs  not  only  very  fixed, 
hut  also  very  narrow,  and  a  part  of  it  is  reachec 
where  muscular  tissue  is  very  al)undant,  an( 
where  rt^sistanc3  from  muscular  spasm  is  there 
fore   likely  to  he  most  marked. 

It  thus  haiipcns  that  when  a  false  passage  ha: 
heen  made  l)y  a  catheter  in  a  case  where  ni 
stricture  exists  to  offer  a  definite  obstruction,  thi 
insLrument  is  usually  found  to  have  left  the  cana 
just  in   front  of  the   Lriangular   ligament. 

Some  otlu'r  points  in  connexion  with  cathe 
trri/.ation    will   be   n(tt<Hl   subsequently. 

The  urethral  canal  must  not  be  regardec 
as  forming  an  opten  tube  like  a  gas-pipe.  Excep 
when  urine  or  an  instrument  is  passing  along  it 
the  tul)e  appears  on  section  as  a  transveise  slit 
th(!  superior  and  inferior  walls  being  in  contact 
This  fact  should  be  remembered  in  amputation  o 
the  penis  by  the  ecraseur.  In  the  fcjssa  navicu 
laris  the  tul)e  ay)pear3  as  a  vertical  slit. 

Tht;  prosfafir  part  of  the  canal  is  the  widest 
and  most  dilatable  portion  of  the  whole  urcthrs 
It  is  widest  at  its  centre,  having  here  a  diamete 
of  nearly  h  an  inch;  at  the  bladder  end  its  dh 
meter  is  about  ^  <^^'f  an  inch,  while  at  the  anterio 
extremity  of  this  part  of  the  urethra  the  measurt 
ment  is  a  little  less  than  }  of  an  inch.  Whe 
small  catheters  are  being  introduced  their  point 
may  lodge  in  the  orifice  of  the  utricle,  unless  tl 
tip  of  the  instrument  be  kept  well  along  the  rot 
of  the  canal.     The  ejaculatory  ducts  open  into  tl 

,i»  <    1      ^  1.1  ■.!  ___  iT^i" 

pi'i i.SL<"iTio  urrrni  <i,  anci  rniis  it  nripj'pr-us  tnau  ii 
flammati(jn  of  this  part  of  the  canal  may  sprea 
back  along  those  ducts  to  the  seminal  vesicles,  an 
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li'iiii  tlicncc  aloni;'  tlir  \as  drtCiins  tn  lin'  epi- 
didymis (f'ig.  li.')).  It  is  l)y  si)n'adiii<i,  aKmg  these 
I'art.s  that  inllammatidn  of  tlie  testicle  is  set  up 
111  gonorrhoea  invohing  tli-j  lunstatic  urrthi-a, 
iiiid  it  will  Ijc  undcist^K  tl  that  a  lik<'  iiitlam 
inatidn  ma\'  fidhiw  latci'al  lithntomy,  impactctl 
-Iniic  ill  the  pidstatie  urt'thra,  piostatic  abscess, 
.Hid  tile  like.  (Stric-iuie  nf\cr  nccurs  in  tiiis 
liait. 

The  rm  i/ihi  ai/t'i/s  unthra  is,  \vith  tie  exception 
I  if  the  meatus,  the  narrowest  part  of  the  entire 
luix".  Its  diameter  is  about  ^  of  an  inch.  It  is 
lixetl  between  the  two  layers  of  the  triangular 
iiL-ament,  iind  is  the  nmst  muscular  part  ff  the 
f.mal.  It  is  at  this  spot,  therefore,  that  what  is 
known  as  "  sjiasinodic  stricture"  usually  occurs. 
In  any  case,  the  contraction  df  the  constrictor 
uiethrae  often  offt'rs  an  appreciable  amount  of 
iisistance  to  the  i)assago  of  a  catheter  or  sound 
'  l'"ig.   9.-)). 

The    pouJc    nrilhra    is    dilated    at    either   end, 

i/.  at  the  p.u'ts  occupying  the  bulb  and  the  glans 

penis   respectively.      The   diameter  of   the   bulbous 

iirethra   is  midway  between   that  of   the   j)rostatic 

ind  membranous  segments  of  the  canal,  while  tliat 

'f  the  greater  y)art  of  the  penil.'  uretlira        mid- 

vay   between    that   of   the   bulbous   and   membran- 

'iis   ]iortions.      It   is   in   the   bulbous   urethra  tliat 

■iganic  strictuie  is  the  most  commonly  met  with. 

Tlii>   mratux    nvasures    from    \    to   \   of   an    inch, 

I ud   therefore  if  a  catheter   will   pass  the  meatus 

t   will  pass  along  any  pari;  of  the  normal  canal. 

Its  ajierture   is  v(>ry   resisting,   and   has  often   to 

"'    incised    to    allow    the    larger    instruments    to 

'ass. 

The  ?!arroi/'r.<f  })(irfx  of  the  urethra,  therefore, 
M-.^  (1)  at  the  meatus,  and  (2)  in  the  membranous 
•  i,'m(Mit,  especially  at  its  anterior  end.  It  is 
it  these  points  that  calculi  passed  from  the  blad- 
;_r  are  \n<.f,l  aijt  lu  iudge.  Ijie  widest  portions 
f  the  canal,  on  the  other  hand,  are  at  (i)  the 
'"^s;i,    Tiavicularis,    (2)    the    liulbous    i)ait    of    the 
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The  mucous  membrane  >'i  i\ir  uiciura  i)ic- 
sciits,  in  additi.iii  to  many  iinu-us  glands,  sevcra 
lacuiiuN  the  (.viticcs  uf  which  f-.r  th.;  most  part 
onrn  towards  tho  nu-atus.  T1r;s.;  lacvnuc  arc 
most  mim.rous  in  the  bulhous  iMvtlna,  and  occupy 
tho  floor  rathrr  than  tlu-  root  of  the  canal.  In 
passing  small  cathotrrs,  thrrcf.a.;,  tho  point  ot 
the  instrum<mt  should  hv^  krpt  along  the  upper 
surfao>  of  the  tulx',  so  that  it  may  not  becoino 
1     : -,f    tlinc..    vi»:w.'s.       1  he    largest 


riigagfd    in 
lacuna,   th» 
of  the  fossil 


aTiv    of    those    spaces.       The    largest 
lacuna,  mauna.    is  situate  in  the   ruol 
,.   navicularis,   and  may  readily  engage 
tlu>   Tioint  oi   ;l  small   instrum<'nt. 

The  urethra  mav  be  ruptured  by  the  patumt 
falling  astrid.'  of  some  hard  substance.  In  such  an 
miurv  it  is  crushed  between  the  hard  subs^tancc 
and  the  i.ubie  arch.  The  part  of  the  canal,  there- 
fore, that  is  most  often  damaged  is  the  mem- 
branous segm.'iit,  and  the  posterior  part  of  tlir 
penile  division.  The  more  the  body  is  bent  for 
wards  at  the  time  the  perineum  is  struck,  t  u 
great.'r  is  the  length  of  penih:  urethra  that  may  bt 
crushed  against  the  i)ubes.  ,    •     ,        • 

The  IViiial*'  iii-«'tlii-:i  is  about  1.,  inHies  ii 
Icnuth,  and  has  a  diameter  ef  from  ',  to  ;,  ot  ai 
inch  It  is  capable,  however,  of  great  distension 
In  tiie  er(>ct  position  the  canal  is  nearly  vertiea 
and  in  the  recumbent  pcKsturc  almost  horizontal 
TlH'  iM'iiis.  Th<'  skin  covering  the  bulk  ot  tli 
organ  is  thin  and  line,  and  the  subcutaneous  tissue 
is  scant V  and  lax.  It  follows,  from  the  loosenes 
of  this  tissue,  that  the  skin  is  yerv  distensibl 
and  movabl.^  The  latter  fact  should  ))e  born 
in  mind  in  circumcision,  for  in  performing  tha 
operation  the  skin  of  the  penis  can  be  so  readil. 
drawn  forwards  over  and  beyond  the  glans,  tha 
if  it  is  excised  as  far  back  as  possible  the  greate 
part  of  the  organ  mav  be  U'it  bare.  Tins  appiie- 
of  course,  mainly  to  children.  The  laxity  o 
the   submucous   tissue    permits   the    organ    to    b( 
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(•nine  enormously  r;\V(.llcn  when  (eclcmntous,  or 
whni  extravasated  urine  finds  its  way  intr)  the, 
part.  Over  the  glans  penis  the  mucous  mem- 
brane is  so  adherent  that  there  is  practically  no 
subcutaneous  tissue.  It  happens,  therefore,  that 
when  Hunterian  chancres  appear  on  this  part 
tliey  can  never  bo  associated  with  other  than  the 
most  trifling  induration,  tliere  l)cing  no  tissue  in 
which  the  thickening  can  develop.  At  (he  corona, 
"II  the  other  hand,  the  sul)rnucous  tissue  is  lax 
.ind  plentiful,  so  that  the  induration  can  readilv 
f..rm,  and  it  is  about  this  spot,  therefore,  that  the 
'  \  pi'ilitic  sore  riftcn  attains  its  most  characteristic 
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!  iu.  %.— Section  of  a  penis,  showing  a  common  form  of 

hypospadias. 

I  tie  cHH-i  in.irk-  the  point  wiicrf  tlict!--iir  Im-ik-- d^w  r,  I'rtwtfn 
ihc  i'I();i(';il  uirtlini  and  niiai:il  ini^nnvtli. 

' "vclopment.     The  vascularity  of  the   penis,   and 
'le   rapid  engorgement  that  ensues  when  the  re- 
irn  of  its  venous  blood  is  impeded,  serve  to  ex- 
lain    the    ready    and    extensive    swelling    of    the 
'  ixan  that  follows  when  any  constricting  band  is 
■laced  about  it.      This  should  be  borne  in  mind  in 
•  •  ing  in  a  catheter  by  securing  it  by  tapes  ai'ound 
I"  penis.     The  Ijlood  spaces  in  the  corpus  spongi- 
um  may  be  rendered  indistensibde  from  gonor- 
*i(xal   inflammation   while    those    of   the    corpora 
ivernosa   remain    free.     The   corpus   spongiosum 
lien  acts  like  the  string  of  a  bow  during  the  erec- 
■ii   <.i    iny   jK-i'jS.      IjiKui^ii    lilt;   siipcrncia  i    iyni- 
■'latics    disease    may    spread    fi-oni    tlie    skin    and 
■atal    region   of   the   penis   to   the    inner   of   the 
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inguinal    glaiuls.      Doeper    vessels    pa^^s    ^vith    tlu; 
piostatic    vrins    to    the    internal    iliac    group    ot 
glands  on   the  lat<>ral   wall  of  the   pelvis,      borne 
vessels  pass  directly  to  the  external  iliac  glands 
through  the  crural  ring.     The  penis  is  frequently 
the  seat  of   arrests  of   development,   presenting  a 
variety  of  appearances.   Among  theni  nuiy  be  men- 
tioned hypospadias,  where  the  inferior  wall  ot  the 
urethra   and    corresponding    part    of    the    conous 
spongiosum  are  wanting,   and   epispadias,    where 
the  super i..r  wall  of  the  canal  and  corresponding 
parts  of  the  corpora  cavernosa  are  more  or  less 
entirely    deficient.        In    the    condition    of    hypo- 
spadias two   meati   are   present- one   situated   on 
th<«  glans  opening  >to  a  cul-de-sac  whieli  repre- 
sents   the    fossa    navicularis,    and    another    ]ust 
behind  leadiner  into  the  urethra  (Fig.  9G).     Here 
is  seen  the  double  origin  of  the  male  urethra— the 
part  within  the  glans  is  fonti'  i  by  an  ingrowth 
of  epithelium  from  the  surface  of  the  glans,  while 
the  rest  of  the  penile  urethra  is  derived  from  the 
cloaca.     At  first  the  cloacal  urethra  opens  by  its 
(,wn  orifice  (primitive  meatus,  Fig.  9G),  but  in  the 
course  of  development  the  ingrowth  from  the  glans 
takes   place   to   form   the   permanent  meatus   and 
fossa  navicularis;  when  this  ingrowth  opens  into 
the  cloacal  invtlira  the  primitive  meatus  becomes 
closed.     The   frenum   preputii   is   formi  d  over   it. 
The    conditio;     thus    represented    is    one    of    ar- 
rested development.     On  the  pr(>puce  of  such  cases 
sebaceous  glands  arc  arranged  in  two  ])igmentcd 
oval  p,vouY)S—])rcpufial  ocelli  (Shillitoc). 

TiM'  srroUiiii.  The  skin  of  the  scrotum  is 
thin  and  transparent,  so  that  in  bruising  of  the 
]-)arts  the  diseolm-ation  due  to  the  extravasation  of 
blood  beneath  tlie  surface  is  readily  and  distinctly 
seen.  It  is  also  very  elastic,  and  allows  of  great 
distension,  as  is  seen  in  large  scrotal  hernije 
and  (eslicular  tumours.  The  Mitegument  of  the 
part  is  indeed  redundant,  and  the  excision 
of  a  portion  of  it  will  hardly  bo  missed.  Even 
in    "•an.trvene    "f    the   seroluiil.    when   both   testicles 
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have  been  exposed,   the  parts  have  been  entirely 
restored   without  any   inconvenient   shrinking  or 
iiutraction.     The  ru(j<-e  on  the  surface  of  the  scro- 
tum   favour    the    accumulation   of    dirt,    and    the 
uritation   set   up   by   such   accumulation   may    bo 
tlie  exciting  cause  of  the  epitlieliomata  that  are 
not  uncommon  in  this  i)art.     When  the  surface  is 
wcating,  the  ruga)  tend  to  favour  a  ret.enti(jn  <^if 
iho  moisture  between  their  folds;  from  this  and 
.'ther  circumstances  it  happens  that  the  scrotum 
is   liable  to  eczema  and  to  those   syphilitic   skin 
disorders  that   are  often   localized  by   irritation. 
The  rugae  are  a  sign  of  health,  since  they  depend 
upon  the  vigorous  contraction  of  the  muscle  fibres 
111  the  dartos  tissue.     In  the  enfeebled,  or  under 
he  relaxing  effects  of  heat,  the  scrotum  becomes 
-inooth    and    pendulous.        In    a    simple    incised 
Aoiind,  as  in  castration,  the  dartos  is  apt  to  turn 
Ml  the  edges  of  the  skin  and  cause  some  difficulty 
111   applyir^g  the  sutures.     This  difficulty  may  be 
voided  by  relaxing  that  tissue  for  a  while  by  the 
i)))ilication  of  a  war-.i  sponge  to  the  wound. 

The  subcutaneous  tissue    is  lax   and   very   ex- 

iiisive,    and    permits   of   considerable   extravasa- 

I  ions   of   blood   forming   beneath   the   surf.ice.      It 

'     uii advisable,  therefore,  to  apply  leeches  to  the 

•iiitura   itself,   since  they   may  lead   to   an   unde- 

i table  outpouring  of  blood  beneath  the  skin,  and 

M  the  appearance  of  a  considerable  ecchymosis. 

i.i'cches  in  testicular  afflictions  had  better  be  ap- 

iiIIimI  over  the  region  of  the  cord. 

The  scrotum,  from  its  dependent  position,  and 

■  <nn  the  looseness  and  extent  of  its  cellular  tissue, 

often    the    first    part    of    the    body    to    l)econie 

dematous   in   dropsy,    and   is   apt  to  show   that 

di>ma  in  a  marked  d(^grer.     The  scrotum  also  is 

:n>  y)arfc  most  freq'^ently  the  seat  of  elephantiasis, 

iii(^h    is    due   essentially   to    a   disttuision   of   iht; 

iii])lKitic    vessels    and    spaces   of    the    connective 

issue.    The  vitalitv  of  the  scrotum  is  not  consider- 

ble,  and  it  therefore  n<it  infrequ<>ntly  sloughs  in 

•arts    when    severely    inflamed.      For    this    n-asoii 
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slrappinr  should  be  applied  with  some  care  over 
?hc  enlarged  testis,  for  against  the  hard  mass  ol 
t  e  affected  gland  the  integument  of  the  scrotun, 
can  be  subjected  to  considerable  pressure  when  tho 
s  riDpin-  is  tightlv  applied.  In  such  a  case  I 
havJ'seen  the  whole  of  ..ne  side  of  the  scrqmu 
slough  from  an  indiscreet  use  of  this  familiai 
method  of   treatment.  .  , 

The  loMirlv    may  be  retained  withm  the  ab- 
don)inal  cavity,  or  may  lodge  for  varying  periods 
of  time,    or   for   lif.N    in   the   inguinal   canal,     it 
luav,  on  the  other  hand,  pass  beynnd  1hc  scr.;tum 
into  the  perineum,  or  may  miss  the  ingr.inal  cana 
aUogether  and  escape  through  the  fe:  loral  canal 
and   saphenous   opening   on    to   the      iigh.  .     mo 
testis  proper  is  entirely  invested  by  the  viscera 
laver  of  the  tunica  vaginalis,  except  over  a  small 
part   of    its    posterior    border    where    the    vessels 
ent^r      The  epididymis  is  entirely  covered  by  the 
serous  membrane  at  its  sides,   is  more  or  less  ^o 
covered  in  front,  but  is  free  or  uncovered  along 
the    greater    part    of    its    posterior    border    (sec 
Fig    74,  p.  350).     It  is  about  the  post.>rior  border 
of  the  epididymis  that  the  visceral  layer  of  the 
tunica   vaginalis    joins   the    parietal    layer       the 
posterior   border   of   the   t.-sticlc   and   of   1>  epi- 
didymis    from  globus  major  to  globus  minor-is 
hound    by    a    reflection    of    sei-ous   membranc-thc 
niesenterv  <.f  the  t-'stiele.     Instead  of  ))indin,i;  the 
whole  of' the  posterior  border,  the  mesentery  may 
be    attached    merely    to    the    lower    pole    of    the 
testicle  and  globus  minor:  on  such  a  pedunculated 
attachment    the    testicle    is    apt    to    b<H^ome    stran- 
Lnilated   by   a   twisting  of   its   narrow   niesent^n-_v. 
\   narrow',  elongated  mesentery  is  found  only  in 
elands  which  are  late  in  dcsivndmg  or  have  been 
arrested    in    their    descent:    fnrsinn    of   fhr   frsfirfe 
U      therefor(«,     onlv    possible     m     iinjierfectly    de- 
veloped   oreans.      Th.-    more    iniiniat<'_  and    exten- 
sive connrxh.n   of  the  serous  tunic  with   the  testis 
...•    jrlnnd    uroncr    sim-v.v,    in    part    to    explain    the 
ereaier   frequency   with   wlncli   hydrocele   appears 


[Chap 


VX! 


THE    TESTICLE 


485 


III  iiiflaniiiiat  inii  of  this  part  <it"  the  <ii'jj,an,  as 
i()m])arcd  with  its  occurrence  wlieii  the  epididy- 
mis is  alone  inflamed.  It  is  owing  to  tlie  reflec- 
tions of  the  tunica  vaginalis  that  in  cases  of 
lunniion  hydrocde  the  testick  remains  firmly  set 
at  the  lower  and  posterior  part  of  the  swelling, 
and  yet  so  extensively  is  the  organ  surrounded 
liy  that  membrane  that  the  position  of  the  gland 
in  the  larger  hydroceles  is  often  diflicult  to  deter- 
mine. In  sonic  cases  the  testich'  occupies  the  front 
"i  the  scrotum,  the  epididymis  being  placed  an- 
'I'riorly,  and  the  body  of  the  gland  being  located 
i.lund  it.  The  vas  deferens  descends  also  along 
;he  front  of  the  cord.  In  these  cases  the  testicle 
s  just  in  the  position  it  would  occupy  if  it  had 
in'tm  turned  round  upon  its  vertical  axis.  The 
ondition  is  known  as  inversion  of  the.  testicle, 
.iiid  should  be  sought  for  in  cases  of  hydrocele, 
as  in  several  instances  the  testis  has  been  pierced 
I'V  the  trocar  when  tapping  collections  in  cases 
uhoiC  the  inversion  existed. 

The  proper  gland  tissue  is  invested  by  a  very 

iense  membrane,  the  tunica  albuginea.      The  epi- 

■  lidymis,  on  the  other  hand,   lacks  any  such  firm 

liljrous  investment.     The  unyielding  character  of 

'lu!  tunica  albuginea  serves  in  great  part  to  cx- 

'  Iain    the    intense    pain    felt   in    acute    affections 

f   the  testis   proper,    a   degree   of   pain   which   is 

■lot  reached  when  the  less  tightly  girt  epididymis 

~  alone  involved.     It  will  l)fi  understood  also  that 

!i  inflammation  of  the  epididyrnis  the  part  swells 

ipidly  and  extensively,   whiie  in  a  like  affection 

f  the  body  of  tiie  gland  the  swelling  is  compara- 

ively  slow  to  appear. 

It  should  be  borne  in  mind  that  th(»  lymphatics 
\  the  scrotum  g<^  to  the  inguinal  glands,  those  of 
ho  t<^sticle  to  \\\ci  lumbar;  in  malignant  disease 
t'  tlie  testicle  the  secondary  de})osits  ai'e  t^^  be 
\))ectvd  deeji  within  tlie  abdomen  by  the  side  of 
le  aorta.  The  t^^sticlo  is  developed  in  front 
■  llie  lOth  doisal  vertebra,  and  receives  ils  ne-rve 
i|'|'l,\    Troiii   tlie    KUh  dorsal   segment.      Its   nei\<'s 


48G         TTTE    .VRDOMEN    AND    THE    TELYTS    Thai-. 

pass  bv  llio  sinall  splanclinics,  suhir  and  uorlio 
plexuses  to  the  spermatic  uitery,  on  which  tliev 
roaeh  the  ^land.  The  epididymis  receives  its 
norv.'    supply    fi'oni   the   pelvic    plexus,    along   tliL 

vas  defei-ens.  ,„,  ,        ■  •       +i,^ 

S|M>i'iii:iti4-  roi'd.  -The  strucluvos  in  tho 
cord  are  (1)  the  vas  deferens,  (-2)  the  cremastcr 
musele,  C-^)  the  sp<M'matic  and  (4)  ercmasteric 
arteries,  ~  (5)  the  artery  to  the  vas  deferens, 
(G)  the  pampiniform  plexus  ot  veins,  (7)  tne 
genito-crural  nerve,   (8)  sympathetic  nerve  lil)ros, 
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li^  97.— Section  of  the  left  spermatic  cord  of  an  adult,  at 
the  level  of  the  external  ahdominal  rinji,  viewed  from 
above.     (/•>'-""  «  '^P't'inm  pnpareil  h>j  Mr.  //'.  <J .  Sjnwe,'.] 

vn  vn^aclVivns:  n.\,  .lelVivntii.l  arfoiy  :  DV.  dctVirnfial  v.ins ;  SA 
J'l',  iianiiiiiiilni'm  vlfxiw. 

and  (U)  lymphatics.  Tho  vas  deferens  li.s  ah.no 
the  posterior  aspect  of  the  cord  (Fig.  97),  am 
can  be  detected  by  the  firm,  cord-likc  sensatioi 
which  it  gives  when  pinched  between  the  thuml 
and  finger.  Mr.  Birkelt  (Holmes's  "  System 
gives  three  cases  of  ruptu-e  of  the  vas  defcreiii 
during  severe  and  sudden  exertion  1  he  duet  ap 
p(^ars  to  have  in  each  case  given  way  withm  tli' 
abdom.Mi  at  some  point  between  the  internal  riii? 
and  the  spot  where  it  approaches  the  ureter.     Ke 

it.,--,    .-^.c   r\^. vf   .---.f   fhf>   v;>p.  b.np.  bren    practised   u 

bring  abo\it  atrophy  of  enlarged  prostate,  but  ha 
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not  proved  successful.     The  size  of  the  cremaster 
muscle  depends  mainly  upon  the  weight  it  has  to 
suspend.     In    atrophy    of    the    testicle    it    almost 
riitirely  disappears,   while  in  cases  of  large  slow- 
throwing  tumours  of  the  gland  it  attains  consider- 
TihU",  proportions.     If  in  children  or  young  adults 
the  skin  over  the  middle  of  the  thigh  just  below 
i'oupart's  ligament  be  tickled,  the  testicle  of  the 
■^ame    side    will    usually    be    seen    t-o   be    suddenly 
drawn  upwards.     The  tickling  concerns  the  crural 
branch  of  the  genito-crural,  while  the  mentor  nerve 
of  the  cremaster  is  the  genital  division  of  the  same 
trunk.     The  interval  of  time  that  elapses  between 
the   irritation   of  the  skin   and  the  movement  of 
ihe  testicle  has  been  appealed  to  as  affording  evi- 
dence  of   the   state    of    nerve    health    and   of    tlie 
readiness    with    which    nerve    impulses    are    con- 
ducted.    Of  the  arteries,  the  spermatic  comes  from 
the  aorta  and  lies  in  f.ont  of  the   vas,    the  cre- 
masteric arises  from  the  deep  epigastric  and  lies 
among   the   superficial   layeis  of   the  cord   in   its 
(uiter  segment,  while  the  deferential  artery  from 
the  superior  or  inferior  vesical  lies  by  the  side  of 
tile   vas   (Fig.   97).     The   first  named  vessel   is  the 
size  of  the  posterior  auricular,  and  the  two  latter 
tlie  size  of  the  supra -orbital.    The  spermatic  artery 
divides  into  a  number  of  branches  as  it  reaches 
the  testicle;  these  branches  pass  to  the  inner  side 
of  the  epidit    inis,  which  may  be  removed  without 
interfering  with  the  blood  supply  of  the  testicle. 
The    three    arteries   of    the   cord    arc    divided    in 
castration,   and  may   all   require  ligature.     It  is 
advisable  to  secure  the  vessels  in  se^  tions,  rather 
than  adopt  the  clumsy  plan  of  involymg  the  whole 
cord    in    one    common    ligature.     The    veins    are 
divided   roughly    into   two   sets.     The   anterior   is 
by   f.ir   the   larger   set,    runs   with   the   spermatic 
artery,  and  forms  the  pampiniform  plexus.     The 
l)(Ksteri<ir    p<t    is    small    and    surrounds    the    vas, 
running  with  the   deforontial   artery.     Th<>   veins 
,,f    +],/>    <ii>iM'?i>'>..fip    null    iiampiniform    T>levus    are 


very  frequently   varieos.',  and  then  constitute  the 
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afk'cti.iu  kijcnvn  ;is  uniconJr.  Many  anatuiuieal 
causes  iciidtT  those  veins  liable  to  this  afteetiun  : 
thoy  occupv  a  dependent  position,  and  the  mam 
vein  is  of  considerable  length,  and  follows  a 
nearly  vertical  course ;  the  vesseis  are  very  large 
when  compared  with  the  corresponding  artery, 
and  so  the  vis  a  tergu  must  be  reduced  to  a  mini- 
mum ;  they  occupy  a  loose  tissue,  and  are  lacking 
in  support  and  in  the  aid  afforded  to  other  veins 
(as  in  the  limbs)  by  muscular  contraction;  they 
are  very  tortuous,  form  many  anastomoses,  and 
have  few  and  imperfect  valves;  they  are  exposed 
to  prt'ssure  in  their  passage  through  the  inguinal 
canal.  The  left  vrins  are  more  frequently  affected 
than  the  right.  Mr.  Spencer  has  shown  that  the 
\<'in.s  of  th.'  left  cord  are  always  much  larger 
than  those  of  the  right.  It  may  also  be  pointed 
out  that  the  left  testicle  hangs  lower  than  the 
right  ;  that  the  left  spermatic  vein  enters  the  left 
rrnal  at  a  right  angle,  while  the  right  spermatic 
\ein  passes  obliquely  into  the  vena  cava ;  and  that 
the  left  vein  passes  beneath  the  sigmoid  flexure, 
and  is  tluis  exposed  to  pressure  from  the  contents 
of  that  bowel. 

The  IViiiali*  ^i'im  lalivo  orv'!»i»'^  require 
but  little  notice  in  the  present  . olume.  The 
labia  majora  have  the  same  pathological  tenden- 
eii's  as  has  the  scrotum,  to  which,  indeed,  they 
anatomically  correspond.  They  are  liable  to 
present  large  extravasations  of  blood,  arc  greatly 
swollen  when  oedematous,  are  prone  to  slough 
wlien  acutely  inflamed,  and  are  the  usual  seats  of 
elephantiasis  in  the  fcnialc.  A  hernia  may  pre- 
sent in  one  or  other  labium  (pudendal  hernia), 
the  neck  of  the  sac  being  between  the  vagina  and 
tlie   ])ubic   I'amus. 

"On  ev(!rting  one  of  the  labia  mino'.n  and 
pressing  the  hymen  inwards,  a  small  I'od  de- 
jiression  may  generally  be  seen  on  the_  vulva, 
somewhat  posteriorly^  It  lead^  to  the  orifice  for 
liartholms  gland  _''  (Doran).  this  gland,  on  oval 
liody  about  h  an  inch  in  length,   lies  against  the 
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l)ostorior  part  of  the  vaginal  orifice,  uiu^  r  tlio 
-iipci'fieial  perineal  fascia,  and  c(i\ci('(.l  by  th<; 
iihres  of  the  sijhinch'r  vagiuiT.  It  wastes  after  WO. 
It  corresponds  to  the  gland  of  C'owper  in  the 
mal<'  (Fig.  9.'),  p.  47:5).  Jioth  are  apt  U)  become 
the  sit<.'S  of  chronic  goniirrhaal  iniianunation. 
Ahso<'ss  oi  the  gland  and  cystic  dilatation  of  its 
duct   are   not   uncommon. 

The  vagina  is  lodged  between  the  Idadder  and 

rectum,    while   the   upper   fourth  of   its   posterior 

surface  is  covered  with  peritoneum,  and  is  thei'e- 

fore  in  relation  to  the  abdominal  cavity.     Thus  it 

happens    that    the    bladder,    the    rectum,    or    the 

-mall  intestines  may  protrude  into  the  vagina  by 

I  yielding  of  some  pans  of  its  walls  and  thus  pro- 

•  luee  a  vaginal  cystocele,   rectocel<\  or  enterocole. 

The   anterior   wall   of   the   vagina   measures   a 

little   over   2   inches,    the    posterit)r   wall   about  ;> 

inches.     The  long  axis  of  the  canal  forms  an  angle 

f  (30°  with  the  horizon,   and  is  therefore  almost 

jiarallel   to   the   pelvic   brim.      The   loose   areolar 

!  issue  at  the  base  of  the  broad  ligam.ent  lies  on 

;ich  side  of  the  upper  extremity  of  the  vagina. 

The  ureter  terminates  in  the  bladder,  on  the  upper 

iiart  of  the  vaginal  roof. 

The  abdominal  cavity  may  bo  opened  through 
I  wound  of  the  vagina.  In  one  or  two  instances 
■  f  such  injuries  several  feet  of  intestine  have  pro- 
ruded  through  the  vulva.  In  one  reported  case 
in  old  woman,  the  subject  of  a  brutal  rape, 
■alked  nearly  a  mile  with  several  coils  of  the 
mall   bowel   hanging   from   her   genitals. 

From  the  comparative  thinness  of  the  walls 
hat  separate  the  vagina  from  the  bladder  and 
■etum,  it  happens  that  vesico-vaginal  and  recto- 
iginal  fistulae  are  of  frequent  occurrence.  The 
isina  is  very  vascular,  and  wounds  of  its  walls 
ive  led  to  fatal  haemorrhage.  It  is  very  dilat- 
hle,  as  can  l)e  shown  when  the  canal  is  plugged 
arrest  hiPinorrhage  fn^m  the  uterus. 
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measure  about  2^.  inches.     This  must  l>c  borne  in 
mind  when  passing  a  uterine  sound,     f ho  blood- 
vessels    run    transversely    to    the    lengtb    of    the 
uterus,    so    that   a   ligature    may   be    p  aced   com- 
,,l,.1<.lv    around   the    organ    witliout    alk^ting   the 
circulation  above  or  bolow.    Ligature  ot  the  ut^riNC 
artrni  has  been  practised  to  arrest  the  gro\vth  ot 
uteriiie  tumours.     The   artery   rises   from  the   in- 
ternal iliac  Jr  an  inch  below  the  pe  vie  brim  and 
passes  to  thc^ieck  of  the  uterus  in  the  broad  liga- 
ment.    It   is  2.\   inches   long   and   h;)(jps  over   the 
ureter   midway   in    its  course.     It   is   reached. by 
incising  the  broad  ligament  between  the  I'allopian 
tube  behind  and  the  round  ligament  in  Iront.     it 
is    found   in   the    loose   areolar    tissue    under    the 

^^"^The'^/w/^Ar/^/rs  from  the  fundus  of  the  uterus 
and  ai)p;'ndages  pass  t  >  tlu'  luml  ar  glands  a  i.;w 
also  pass  ah)ng  the  round  ligrment  to  the  in- 
guinal   glands.       The    lymphatics    of    the    cervix, 


)f   cancer. 


the   lat(n-al 


pass 
wall 


to 

of 


which   is   frequently    the   seat 
the    internal   iliac  glands  on 

the  pelvis.  ,  .  •■  , 

The  unimpregnated  uterus  is  very  rarely 
wounded,  owing  its  immunity  to  the  denseness  ot 
its  walls,  to  its  small  size,  to  its  great  niobiiity, 
and  to  its  position  within  thp  bony  pelvis. 

The  ovary   is  so  placed  that  the  outer  part  ot 

the  Fall(^i)ian  tube  turns  downwards  externally  to 

it      The  more  common  position  of  the  ovary  may 

be    indicated   on   the   surface  of   the  body  by  the 

line    emploved    to    mark    out    mo    course    of    the 

common  and  external  iliac  arteries- a  line  drawn 

from  the  aortic  bifurcation  to  the  femoral  point 

(Fiu:    T^^    p    ;'52).    The  ovary  lif^s  internally  to  th<; 

n.id-point  of  this  line   (Fig.   01,   p.   -m).  .  It  lies 

in   the   angle  between   the  external   and   interna 

iliac   art^M-ies,    and   nmy  be  indistinctly   palpated 

through   the    vagina.     Its   nerves   come    from   the 

■inn.    fJ-rqnl    ?e£?!nent    of    the    cord.      The    sensorv 

nerves  for  the  cervix  are  derived  from  tiie  lower 

sacral    segments.      Tiic    lyini)liatics    of    the    ovary 
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|iass  to  tlio  lumbar  ^I'lncls,  which  lie  by  the  sido 

nf  th<;  hiwer  part  of  the  aorta  and  vena  cava  in 

tlie    retroperitoneal   tissue.      The   ovaries  exert   a 

very  marked  trophic  influence  on  the  breast;  the 

livpertrophy   of   the   mammae   at   pubrrty   and   in 

|ir,'gfianey    depenrls   on    an    int<!rual   secretion   of 

the   ovary    (Starling).     By  their   removal   it  was 

hoped  that  cancer  of  the  breast  might  be  arrested, 

hut  the  procedure  has  not  been  followed  by  much 

success.     At  the   brim  of   the   pelvis  the  ovarian 

vessels   lie   within   a   fold   of   peritoneum,    named 

the  ovario-  or  iufundihulo-pelvic  li;/amcnf,  for  it 

IS  attached  both  to  the  ovary  and  to  the  infundi- 

iiulum    of    the    Fallopian    tube.       This    ligament 

I'orms  the  outer  part  of  the  pedicle  in  ovariotomy. 

Th<;  i'«'4'liiiii  commences  in  front  of  the  third 

acral  \<'rtt'bra,   and  is  about  5   inches  in  length 

'  i'ig.  ys).     It  is  cortinuous  with  the  pehic  colon, 

^v]lich   is   inxested  by   peritoneum  and  supported 

uy  a  mesentery.     The  serous  membrane  gradually 

Naves   its   posterior   surface,    then   its  sides,    and 

'astly  its  anterior  surface.     Anteriorly,  the  peri- 

'oneum,   in   the   form  of  the   recto-vesical   pouch, 

xtends  in  the  piale  to  within  3  inches  of  the  anus, 

vhile  on  the  posterior  aspect  of  the  gut  there  is 

M)   peritoneum   below   a   spot   5   inches   from   the 

iius.     Thus,   in  excision  of  the  rectum,   more  of 

'ho  bowel  can  be  removed  on  the  posterior  than 

•  n  the  anterior  part  of  the  tube  without  opening 

he  peritoneal  cavity.     It  will  be  seen,  also,  that 

.ncinomatous    and    other    spreading    ulcers    are 

lore  apt  to   invade   the   peritoneal   cavity   when 

'icy    are    situat^nl    in    the    ant^'rior    wall    of    tlie 

'itestinc.     The  1.  "vor  part  of  the  rectum,   distin- 

iiished  as  the  anal    canal,    is  surrounded  by  the 

•iternal    sphincter — an    involuntary    m.uscle    con- 

niiious  with  the  circular  coat.     In  the  condition 

t'   rest  the   anal  canal,    which   is   directed   down- 

ards    and    backwards,    measures    l}    inch<>s,    but 

iiring    defjBcation    and    when    the    patient   bears 

'\vn    I*,   assumes   a    sliallow   annular   form.      'I'lie 

iia.!    is    fl)iiil\     lixed    to   the    le\al<>re;i    aui    and 
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anus.      Mr.    Cvipps  has  shown  ^'';^\  P^  "'fl  .7,ifc 

a    riKl>t    anshN    at   a   point    from    U   to   2    mchts 

from  the  anus.       ,       _  •    .      xt,„    rortnni    the 

l?y    inserting    the    finger    into   the    loctum 
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prostate  and  seminal  vesicles  can  be  readily  felt 
and  examined,  and  that  triangular  surface  of  th, 
bladder  explored  through  which  puncture  pel 
rectum   is  made  (p.    l^iS). 

It  will  be  understood  that  the  Pi'V^^tf^t-^^.f  Ji,! 
enlarged,  may  encroach  upwi;  t::e  cav-yy  /  =  •  -^i* 
m-tum  and  ureaily  narrow  its  lumm  'ig.  9;.) 
The  positioji  of  the  seminal  vesicles  with  regai< 
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to  the  l)u\vrl  is  such  tliat  in  viuhnt  altriiipls  at 
(l.'fit'cuti(jii  they  may  be  i)resse(l  up"ii  l.y  ih':  rectal 
...ntents,  and  so  in  part  emptied,  producing  a 
kind  of  spermatorrheea.  Dcfa'cation  also  ottcn 
causes  much  pain  in  inflammatory  affections  of 
the  prostate  and  adjacent  parts. 

The  anterior  surface  of  the  rectum  in  tlie 
female  is  in  relation,  so  far  as  the  finger  can 
reach,  with  the  vagina,  and,  in  examining  the 
lower  part  of  the  rectum,  it  is  convenient  to  pro- 
trude its  mucous  membrane  through  the  anus  by 
means  of  the  finger  introduced  into  the  genital 
passage. 

The   rectum  is  dilated  and  is  very   distvnsible 
just  above  the  anus.     In   fsccal   accumulations  it 
may    be    distended    to    a    considerable    size,    and 
strange   foreign  l)odies  of  large   dimensions  have 
been    found   in    the    ampulla.     Among   the    latter 
may    bo    mentioned    a    bullock's    horn,    an    iron 
match  -  box,     and    a    glass    tumbler.      By    anti- 
peristaltic  movements   of   the   colon,    such   bodies 
may  be  carried  towards  the  caecum.     Thus  a  case 
iias    been    reported    by    Alexander    in    which    the 
liandle  of  an  umbrella,  accidentally  lodged  in  the 
tectum,   was  removed   by   the  surgeon   two   weeks 
later  from  the  hepatic  flexure  of  the  colon.     K\- 
periment  has  sliown  that  when  the  rectum  is  dis- 
tended in  the  male,  the  recto-vesical  fold  of  peri- 
ion(;um  is  raised,  and  the  bladder  is  elevated  and 
luished  forwards.     In  the  female  the  fundus  uteri 
IS    raised    and    pushed    towards    the    symphysis. 
The  rectum  is  artificially  distendt'd  in  suprapubic 
ithotomy,    in    order    to    bring    the    bladder    into 
M'tt<,'r  position  (j).  4G5).     Norinally  the  rectum  is 
nipty   except   during   defsecation.     Advantage  of 
Ids  circumstance  is  taken  in  operations  for  the 
ure  of   t'cto|)i.i    \  I'sica-    where    lli<'   ui'ct<'rs  arc    fe- 
'loved  from  the  exposed  bladder  and  implanted  in 
'  he  rectum. 
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'fire  JkukI,  if  small,  may  l)e  introduced  into  the 
■(•turn  in  both  nuiles  and  females,  but  in  several 
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eas.s,  when  ^  cUlul.d,  ^^  Ivas  Wu^juud  IhoL  tl. 
sphincter  ncv.r  regains  i b,     y u  u     act^^  i         ^^^^^^_^_ 

cumferouce  of  the  l^^ud  .  o  Ul  ^ ^  ^^^^,,^^te\y 
By   a  senu-rotary   nvnve ment     aucl    >^  ^^^^^  ^^^ 

Hexing  and  extending  the  ^^"6'^^^'  ^"V;  ..  .imuoid 
"'^^..^ted  into  the  ^r^nXuw  o^  t^s  Sof 
:\^^r""v  /':  H?grexu'nt"  o     iie^bdomen 'm^     be 

thit  can  be  readily  telt  arc  ^^   ^^^^^aVies,    the 

the    iliac    vessels,    the    ^  tcius    a 

bladder  and  its  .^^'^-'-^'''^'^f^  isehiff  spine,  the 
the  sacro-sciatio  ^;;^^;"J  .^(^..t  ev^n ^  «"'^^^^  ^''''''^ 
sacrum,  etc.  In  f^"^^,^''  V,''';^>ffection  of  the  peri- 
eannot  be  passed  »>cy«^J^^^;\"/^?\he  gut.     In  such 

lif  Lf:?cf^.'HSol*gr"'Ai'*-o|-Trat>on  of  the 

'"'-rho  attachments   of   the  rectum   by    ■";•;."«   ..i 

Xho   h.xity   of     t.^»"-'.n--t   ^^irJil 

is  taken  of  this  mobility.    ,  .-ncrMilTV    an^ 

The  mucous  membrane  is  thick,  \^s^"^^^Vf    W 

\.ut     ooX    attached    to    the    muscular    coat   be 

nnth      Thi<«    laxitv,    which    is    mom    marked    i 

;.',^?,'jt„^  favours  Prolapso    an  am.Uor.  ■„  .hje 

Is'constricled 'and  apparenlly  fnr.ns  a  si.h.nctc 
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AlM.\e  the  b;ise  of  the  pru^^tatc  ( l  ig.  i)b)  1  he 
aiit<-riuv  wall  of  the  rectum  is  folded  within  the 
lumen  of  the  gut  to  form  a  transvei'sc  valve,  oflrn 
named  afU'r  Houston  wIkj  described  it.  It  divides 
I  he  re'ctum  into  an  upper  and  lower  part.  Thes^i 
nctal  fuUh  or  ra/cs,  csjK'cially  when  the  gut 
is  empty,  may  offer  considerable  resistance  to 
tlie  introduction  of  a  bougie  or  long  enema  tube, 
and  their  position  should  be  tlierefore  b(U'ne 
in  mind. 

The  vessels,   and   especially   the   veins,    at   tiie 
lower  part  of  the  rectum  arj  apt  to  become  vari- 
cose and  dilated,   and  form  pih-s.     The  tendency 
to  piles  can  in  part  be  explained  by  the  dependent 
position  of  the  rectum,  by  the  jtressure  effects  of 
har(h'iied  ficces  ui»(.n  the  returning  \eins,  and  by 
the   fact   that   part  of   the   venous   blood    returns 
through  the  systemic  system  (internal  iliac  vein) 
and    part    through    the    portal    system    (inferior 
mesenteric  vein).     This  connexion  with  the  portal 
trunk,    whi'-h     is     not     an     extensive     one,    may 
cause    +he    rectum    to    participate    in    the    many 
forms  of  congestion   incident   to   that   win.      The 
veins     (  f     -Ik;     rectum     can     also     be    affect^'d     by 
violent  ..xpiratoiy  efforts.     For  the  last  4  inches 
of   the  bowel,   moreover,   the   arrangement  of   the 
vessels  is  peculiar,  and  is  such  as  to  favour  vari- 
cosity.      The    arteries,    "  having    i)enetrated    the 
muscular    coats    at    different    heights,    assume    a 
longitudinal   direction,   passing   in   i)arallel   lines 
towards  the  edge  of  the  bowel.     In  their  progress 
downwards  they  communicato  with  one  another  at 
intervals,  and  they  are  very  freely  connected  near 
the  orifice,   where  all   the  arteries  join,   by  trans- 
verse   branches    of    considerable    size."      (Quain.) 
The   branches   of   the   superior   htemorrhoidal    ar- 
t^'ries   t<?rminate   in   the   submucous   tissue   of   tiie 
anal     canal,     forming     vascular     columns     which 
extend    to    tlic    anus.      The    veins    ''     m    a    i)lexus 
■•■''''■'   a    jM-(.i.mi\'  .-^iiniiai    ai  rangeiiic  ,.      Tiie    \eins 
beneath  tlie  mucous  membrane  of  the  anal  canal 
pecfi.iate   the  iniHcular  coat  of   the   I'eetuin   aliont 
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1    iiKh    iilx.v.'    tlic    aiKil    ciinal.      At    tlio    p.-ini   of 
perforation    th<y     .ro   liable   to  be  compressed. 

The  lymphatics  uf  the  rectum  perforate  the 
muscular  c«>al  and  ascend  in  its  sheath,  \vher<-, 
(.11  the  posterior  aspect,  there  may  be  one  or 
luoro  gl  uuls.  They  join  the  efferent  vessels  of 
the  colon  in  the  mesentery  of  the  pelvic  colon. 
They  also  pass  to  the  intx^rnal  iliac  group  of 
lymphatic  glands  on  the  lateral  wall  of  the  pelvis 
and  to  the  lumbar  glands.  Her^cc  in  cancer  of 
the  lower  i^art  of  the  rectum  these  glands  and 
the  vessrls  leading  to  them  are  the  earliest  seats 
of  s<>condarv  infections.  The  lymphatics  of  the 
*lvic    colon    pass    to    the    glands    in    front    of 


between     the    layers 


Iieivic    colon    pass    to     lue 
the    sacrum    and    to    others 
of   the   meso-rectum. 

The  rectum  may  be  most  freely  exposed  from 
behind  (Figs.  1)1  and  9s).     In    Kraske's   operation 
for    the  extirpatii)n   of  cancer   of   the   rectum   an 
incision  is  made  along  the  sacrum  in  the  middle 
line,  from  the  level  of  the  posteiior  inferior  iliac 
si)ine  tn  the  anus.     A  flap  is  turned  out  on  the  left 
side,  including  the  skin  and  origin  of  the  gluteus 
maximus.  The  attachments  of  the  left  sacro-sciatic 
ligaments,  coceygeus,  and  levat^-r  ani  t<.'  the  sacrum 
and    coccyx    are    divided    and    turned    outwards. 
The    lateral    and    median    sacral    arteries    and    a 
jilexus  of  veins  arc  raised  with  the  fibrous  tissue 
from    the    anterior    surface    of    the    sacrum    by    a 
pevi,,st4>al    elevator.      The    left   halves   of   the   4th 
and    5th    sacral    vertebra\    with   the    left   half    of 
the    coccyx,    are    removed.      The    'ith,    5th    sacral, 
and   coccygeal   nerves  are  necessarily   cut,   but  an 
att«>mpt  'siu)uld   be    made   to   save    the    :^rd    sacral 
nervo,   owing  to   the   importance  of   its   function. 
The    r(>ctuin    is    th<'n    <'xposed,    with    the    ha'nu)r- 
rhoidal  vessels  and  reflecti(m  of  peritoneum.     By 
(ijiening   the   jieiit  .iin'al   ca\it\    i)art    of   tlH>    |ielvic 
Collin   may    l>e  brought,   into  tlif   wound.      Aft^-r  the 
diseased  part  is  removed,  with  the  presacral  and 

liiiiMiiai    liiae  ivnii'ilciTu.  ^i.'lin'i:-;,    i  fir    Ui-isir  iii;.i  ;:; 
the    reitiim    is  brought   down    and   sutuied   to   the 
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iiiial  i»;ul.  An  aUcnipl  should  In;  iiiadr  to  save 
the  iL-vati)!'  iini  and  LJrd  .sacral  iior\o,  in  order 
that  the  iniegrity  <>£  the  pelvic  diaphragm  may 
l)c  maintained.  I'ur  a  cumplctc  removal  of 
secondary  dei)osits  in  the  lymphatic  system  of 
the  rectum,  the  sacral  operation  is  usually  com- 
hincd  with  an  abdominal  section.  The  rectum 
is  supplied  with  sensory  and  motor  nerves  from 
the  2nd,  ;5rd,  and  4th  sacral  segments  through 
the  corresponding  nerves.  JSome  motor  nerves  are 
also  derived  from  the  lower  two  dorsal  and  upper 
lumbar  segments.  Thes<;  ner\es  n-ach  the  rectum 
through  the   livpogastric   and  pelvic   plexuses. 

'I'lio  Slims.  -The  skin  ab(nit  the  anus  is  thrown 
into  ii'imerous  folds,  and  in  these  ulcer  or  fis- 
sure of  the  anus  forms.  Within  the  anal  canal 
the  mucous  membrane  is  thrown  into  v«  itical 
folds -the  columns  of  Morgagni.  When  the  canal 
is  dilatxid  they  are  oblit<'rat<'d,  and  as  age  ad- 
vances they  become  less  well  marked.  As  is  shown 
in  Figs.  93  and  9^.  the  columns  end  above  at 
the  junction  of  canal  and  rectum.  ]}etwecn  their 
upper  exti-emities  are  small  recesses,  which  Sir 
'  'liarles  Rail  describes  as  the  sinuses  of  Morgagni, 
and  over  thvni,  joining  the  upper  ends  of  the 
columns,  are  little  folds  of  mucous  membrane — ■ 
(he  anal  valv<>s.  When  the  anal  canal  is  closed, 
i!i<'  columns  and  valves  come  together  and  so 
iuak<!  the  anal  orificf^  compet<mt.  The  valves  may 
lie  torn  liy  th<'  i>assing  scybalous  masse'S,  and 
From  the  rent  thus  caused  a  fissure  of  the  anus 
may  be  produc<'d  (Hall).  The  extreme  painful- 
iiess  of  these  ulcers  is  due  to  the  ('xposure  of  a 
nerve  fibi 
I  Taction 


)re  at  their  base,  and  to  th(>  constant  con- 
of  the  sjihii  ct<'r  nniscle  that  they  excite. 
Tn  00  i)er  cent,  of  .ases  of  pruritus  an!  there  is 
a  small  idcer  i.i  the  posterior  wall  of  i  he  anal 
canal,  near  the  aiial  valves  (F.  ('.  Wallis).  Relief 
!^  giv<ni  by  excising  the  bas^^  of  fli(>  ulcer,  so  as 
'•'  (Ii\ide  sojiK^  ])art  of  the  sphincter;  or  by 
i''iiiiii\  (i  I  i.i  i  1 IIJ4,-  iiie  alius,  so  as  io  icai'  up  T  rio 
■1^1'   of    (lie    ulcer    and    [laralyse    for    a    while    the 
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aai<.n  of  tho  disturbing  iuu.clv.  1  c  ^^;^^-^ 
is  lin.d  Nvith  a  stratihed  mucous  ^J  ^" ';^}';^^^ 
derived  from  an  invagination  or  J'^S^'^^  \^  '^^^ 
.M)il)last  or  eml)ryunic  (■i)uk"rm.  Ihc  icctum,  on 
!lhoi  hand,  'is  lined  with  j--ous  columnar 
epithelium  derived  from  ^the  I'^P^/^^  =f/,f J'^> 
hind  gut  of  the  embryo  Ihe  3^'"^^V  A  .vliLmi 
at  i\H  uppor  ends  of  the  columns  of  Moigagni^ 
At  their  lower  ends  the  mucous  xuembrane  o  ns 
the  skin,  tlu',  junction  being  sometimes  n>avk<'(l  by 

^  "^hi^ni^'mav'L  torn  during  defecation  when 
the  stools  arc  liard.  .  A  case  is  ^^^^^ted  of  a 
woman  who,  during  violent  efforts  '^t  .^^^"^.f.^^^J^*   ; 

felt  something  give  way,  '^"^  ,^^^«^';VT,^f,  \^;',^t,uJ 
her  vagina.     Tho  recto-vaginal  wall  liad    uptuiea 

2  hiehel  from  the  anus.  During  1^^^,^^^  ^^^'^f  ^^^^ 
head  has  passed  into  the  rectum,    and  has  been 

^'^^;r'impSo;i^e'anus  is  the  most  common  con- 
^renial    defect    of    the    rectum.      This    condition 
?^pSJn^!^' arrest  of  development      The    orma- 
iinn  of  the  iinus  is  a  double  process  :  lust  tlu  c  is 
an  ingro    th  from  the  perineum,  and  secondly  a 
dmvngrowth   from   the  bowel,   thrso   two  elements 
urtin'  and    communicating    at    the.  upper   end 
the  an   1  canal.     In  many  cases  of  imperforate 
•nu    ^mly   a  thin  anal  membrane  requires  to  be 
iXn   dowii  to  allow  the   free  ])assage  of   fan-s 
b   t        o  her  cases  the  defect  is  much  greater,  the 
*     V    il  eanal,  and  even  the  rectum,  being  completely 
want     g    S^ot    infrequently    in    such    cases    the 
^ectuni'may    communicate    with    the    J-thra    ni 
tho  male  or  w  th  the  vulval  cleft  in  the  temaie. 
This  c  mnnuiication  is  due  to  the  persistence  of 
m  cmb  vonie  condition.     In   Fig.   99  is  given. a 
;    Mi^rin  inatie    representation    of    the    manner    m 
h?^  ;  "c  rcctum^t^M-nunated  in  fifty-four  museum 
s,  H-imens    of    imp<rf.,rate    anus.      In    more     la 
I'.if  ..f  flw>K*.  sneeimens     all   of  which  Mere  males 
-iTtho"  rectaim  terminated  at  the  lower  pail  oi  ine 
j.rustat--.      In     th<.    I'e.uaU     il     may     terniinate    at 
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;iii\  ptiiiii  <if  llu3  vagina  of  (ii)eii  in  llio  vuhal 
vU'ii.  The  pructocla.'al  in  .^ination  to  fnnii  the 
anal  canal  may  be  inconiplett'ly  foriiied  or  abs^jnt, 
l)ut  a  sphincter  is  always  present.* 

Nkrves    of    Tklvis   a\d    Pkhinklm 

The  peMc  vi.  ccra  arc  sui)pliecl  by  the   iielvic 
l)lexus  of  the  sympathetic.     This  is  joined  by  at 
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33  Specimens 


*J.  7   Specimens 


7     Si'fClMfNS 

'lE^        -^-Sepiiim 
Anal  Canal 


^AnuS 


liji.  99. Diagram  to  show  tlie  manner  in  which  the  rectum 

terminated  in  54  cases  of  imperforate  nniis  in  the  male. 

Last  three  spinal   nerves,   tlic  2nc1,   ;'.rd,   and   -1th 

sacral.  .        „      .  . 

Tt  is  well  known  that  in  certain  affections  of 

!ho   bladder,    rectum,    prostate,    etc.,    pain   is   felt 
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lion..'  the   iK-riiu-um.    in   th<>   ponis,   ovrr   the 
to  k"^  uul  cluNvn  th.'  thigh.     These  parts  are  sup^ 
ed  t^  the  pudic  and'small  ^^^-^^^^^^^ 
the  reason  fur  the  pam  is  explained  hy  the  oUM-- 
of  the  insury.nerVes  for  tl--  -gans  from    Jie 

same  and  adjoining  segments  '^^.  ^^\^^^P"V^j  ^^.-u 
Thf>  miuer  Dart  of  the  rectum  is  pro\icLa  wnn 
5  uMVtrUl^ation,  ..  Illustrated  by  the^-^ 
of  instruments,  by  the  comparatne  pa  nlcssness 
of  malignant  and  other  growths  high  "P  ^^^  ^c 
hf.uvl  and  bv  the  itt  e  inconvenience  leit  wnen 
th     gut    s  distended  with  hardened  fa.ces      I  roni 

thisSipathy    It   has.  probably    l^-Pl-;"^'[i  .  ^.'f  ^,  '^ 
the  self-ad.ninistration  of  enemata,  P   t^^^^-^^s  hav^c 
thrust  the  tube  through  the  ^fctum  into  the  roi 
toneal  cavitv.     The  anal  canal,  on  the  other  hand, 

^^   'fie^il^r^e^^liti^^s  between,  the  anus  aiid  the 
lu'ck  .)f  the  bladder  arc  very  intimate.   /  aintul 
h-ctions  of  the  anus  often.cause  bladder  troubles 
and    retention    of    urine    is    very    comn.oi     afte 
operations    upon    piles.     Maladies,    on    the    ■  th.i 
hknd,    that    involve    the   bladder    ^^^^^    are   often 
associated    with    tenesmus    and    anal    ^'f ^^    .^^^^ 
This  relation   is  maintained  by  the  P^'^Vm  '     ■^■  v 
but  mainly  by   tlH>    1th   sacral   iutv..      ll.is   m  . 
gives   special    branches   direct   t..   the   neck   <.f    the 
bbuhler,    and    then    goes    to    «\MM.ly    tlu,    muscW 
of  the  anus  (the  sphincter  and  levator)  and  the 
integument  between  the  anus  and  the  coccyx. 

T^lic  mucous  membrane  of  the  urethra  the 
inusc'les  of  the  penis,  and  the  greater  part  of 
the  skin  of  (he  iHM.is,  scn.tum,  p(  rineum  and 
anus,  are  sup,.lied,  frou,  the  2nd,  ^'''^l'  4.\"; /*  ! 
sacral  segments,  by  the  pudic  nerve.  .  i bus,  t 
will  be  understood  that  irritation  applied  to  the 
urethra  may  cause  erection  of  the  penis  (as  illus- 
trated bv  chordee  in  gonorrhoea),  or  may  produce 
contraction   of   the   uivthral   muscles    (as   seen   in 

ance  caused  bv  accumulated  secretion  beneath  the 
pn.puc.-    iti    young    ehildr.n    may    ])rovoke    gvat 
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irrilahilitv  of  the  organ,  and  it  is  well  known 
that  painful  affections  of  the  perineum  and  anus 
may  be  associated  with  priapism.  The  distribu- 
tion of  the  3rd  sacral  segment  in  the_  perineum 
bv  means  of  the  long  pudendal  nerve  will  explain 
the  pain  about  the  Inittoek  and  down  the  back  of 
the  thigh  that  is  often  complained  of  during  the 
LM-<)wth  of  perineal  abscess  and  in  painful  affec- 
tions of  the  scrotum.  This  nerve  crosses  just  in 
front  of  the  tuber  ischii,  and  may  be  so  pressed 
upon  by  using  a  hard  seat  as  to  cause  one-sided 
neur;ilgia  of  the  penis  and  scrotum.  It  is  also 
111  close  connexion  with  the  ischial  bursa,  and 
neuralgia  of  the  same  parts  has  been  met  with  in 
cases  of  inflammation  involving  that  structure. 

The  testicle  is  supplied  mainly  from  the    iOtli 
||'•;•.■^a■l  segm^'ut  by  the  spermatic  plexus.     The  kid- 
ney is  also  partlv  supplied  from  th(>  same  segment. 
Tliis  is  illustrated  by  the  pain  felt  in   the  renal 
region  during  neuralgia  of  the  testicle,  and  by  the 
pain   felt  in  the  testicle,   the  vigorous  retraction 
of  that  organ  observed  in  certain  affections  of  the 
kidney,    such   n-^    in    acute   nephritis,    and    in   the 
jtassage  <if   ivnal   caU'uli.     T^.y  means  of_Th(>   renal 
plexus    the    testicle    is    brought    into    direct   com- 
Miunication  with  the  semilunar  ganglia  and  solar 
j>lexus,  Avhich  receives  some  of  the  terminal  fibres 
of  tlio  vagus.     This  communication  may  serve  to 
evplain  the  great  eollapse  often  noticed  in  sudd<m 
injuries  to  the  testicle,  and  especially  the  jnarked 
tendency    to    vomit,     so    often    observed    in     such 
lesions.     So  far  as  its  nerves  are  concerned,   the 
testicle  is  nearly  in  as  intimate  relation  with  the 
Gjreat  nerve-centre  of  the  abdomen   as  is  a  great 
p.vrt  of  the  small  intestine,  and  one  would  expect 
a  sudden  crush  of  the  testis  to  be  associated  with 
as  severe  general  symptoms  as  would  accompany 

I    sudden    nitiping    "f    the    ileum    in    a    rupture. 

Such  a  vescnibiance  in  symi)toms  is  actually  to  bo 

ib-<ei'\-ed    in    prnclie*'. 
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C  HAITI:  11    XXl 

THE    REGION    OF    THE    HIP 

iv.'inii   will  be  c(.nsid(M'tHl   under  the  folluw- 
ads  :    1.  The    buttocks.      2.  The    region    of 


The    liipj'iint,    with    tho 


upjier   third  of  the  femur. 

1    The  Buttocks 

8iirtaf-4>  jiiialoiiiy.— The  bony  points  about 
the  gluteal  rogi«)n  can  be  well  mad(!  out.  Tho 
crest  of  tho  ilium  is  distinct,  as  is  also  the 
antvrior  superior  spine.  The  postorior  superior 
spine  is  less  evident,  but  can  be  rcadilv  felt  by 
following  tho  crest  to  its  posterior  termination. 
This  spine  is  on  o,  level  with  the  second  sacral 
spine,  and  is  placed  just  behind  the  centre  of  the 
sacro-iliac  articulation.  The  great  trochanter  i3 
a.  conspicuous  landmark.  It  is  covered  by  tiie 
fascial  insertion  of  the  gluteus  maximus.  Its 
upper  border  is  on  a  level  with  the  centre  of  the 
hip-joint,  and  is  somewhat  obscured  by  the  tendon 
of  the  gluteus  medius  which  passes  over  it.  The 
comparatively  slight  prominence  of  the  trochanter 
in  the  living"  subject,  as  compared  with  the  great 
projeeiion  it  forms  in  the  skeleton,  depends  ui)on 
the  completeness   with   which   the  gluteus  medius 
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.iiul  luiiiiiiiiis  fill  up  tlu;  hollow  bciwoeii  the  tro- 
cliaut.'r  iiiid  the  ilium.  \Vli.'n  these  muscles  are 
atrophied  the  process  becomes  very  conspicuous. 
in  fat  individuals  its  position  is  indicated  by  a 
slight  but  distinct  depression   over   the  hip. 

If  a  line  be  ('rawp  from  the  anterior  superior 
spine  to  the  most  prominent  part  of  the  tuber 
ischii,  it  will  cross  the  centre  of  the  acetabulum, 
and  will  hit  the  top  of  the  trochanter.  This  line, 
known  as  Nelaton's  line,  is  frequently  made  use 
of  in  the  diagnosis  of  certain  injuries  about  the 
hip.  McCurdy  prefers  a  line  drawn  from  the 
pul)ic  spine  ait  a  right  angle  to  the  median  line 
.if  tlie  body,  if  the  femur  is  noi'mal  in  ixisitiou 
the  ])ubic  line  should  cross  at  or  just  above  the 
great  trochanter.  The  mid-point  of  this  line  lies 
■iver  the  head  of  the  femur.  The  anterior  superior 
spine  or  crest  of  the  ilium  may  be  used  as  fixed 
points  from  which  to  estimate  the  degree  of  dis- 
placement of  the  great  trochanter. 

The  ischial  tulx'rosities  a)-c  readily  felt.  Tlu^y 
are  covered  by  the  fleshy  fil)res  of  th«'  gluteus  maxi- 
mus  when  the  hi)!  is  extended.  But  when  the  hip 
is  flexed,  the  processes  become  to  a  groat  extent 
iuu'overed  by  that  muscle.  The  muscidarinass  of 
the  buttock  is  formed  by  the  gluteus  maximus  be- 
hind and  bv  the  gluteus  medius  and  minimus  and 
tensor  vagina  femoris  in  front.^  The  last-named 
muscle  can  be  seen  when  in  action,  i.e.  when  the 
thigh  is  abducted  and  rotated  in. 

The   fold  of  the   buttock  crosses  the  obliquely 

placed    lower    border    of    the    gluteus    maximus. 

When  the  hip  is  fully  extended,   as  in  the  erect 

posture,   the  buttocks  are   round  and  proniinent, 

'he  gluteal   fold   is  transverse  and  very   distinct. 

When   the  hip  is  a  little  flexed,   the  buttocks  be- 

oine   flattened,   the   gluteal   fold  bec(;mcs  oblique 

ind  then  disappears.     Among  the  early  symptoms 

if  hip  disc.se  are  flatttming  of  the  buttock  and 

Itiss  <if   the   trluteal    fidd.      These   sxMiptoms  depend 

ipon  the  flexion   of  the  hip.   whieli   is  pi-ae(ieally 

■onstant  in  every  case  of  the  malady  before  treat- 


504 


'11  m:  lowi:r  kxtim-mttv 


rli;i)i. 


,11,  111.  It  is  inctiiT<'ci  to  sa\ ,  iis  smiK'  hmiks  still 
assort,  that  thos*'  chaiig.'s  ai  ■  clue  to  Avasting  of 
tho  gluteal  muscles,  siiiee  the)  apik-ar  at  Iiki  ea)l,v 
a  period  for  any  consi(l«^rable  muscular  atrophy 
to  have  taken  place.  It  is  true  that  these  symp- 
tK)ms  are  much  exaggerated  'oy  the  wasting  "f 
the  muscle  tliat  occurs  later  on  in  the  course 
of   the   hip   affi'ction. 

With  regard  to  the  vessels  and  nerves  of  the 
huttock,  if  a  line  be  drawn  from  the  posterior 
superior  si)ine  to  the  top  of  the  great  tr(ichant<>r 
when  the  thigh  is  rotated  in,  a  point  at  the  junc- 
tion of  the  inner  with  the  middle  third  of 
that  line  will  correspond  to  the  gluteal  artery 
as  it  emerges  from  the  sciatic  _notch._  x\  line 
drawn  from  the  posterior  superior  spine  to  tho 
out<'r  part  of  the  tulx'r  ischii  crosst^s  hoth  the 
posterior  inferior  and  ischial  si)ines  (l''ig.  100). 
The  former  is  about  2  inches  and  the  latter  about 
4  inches  below  tho  posterior  superior  process.  Tho 
sciatic  artery  reaches  the  gluteal  region  at  a  spot 
corresponding  to  the  junction  of  the  middle  with 
the  l<>w<M-  tliifd  of  this  line.  The  pdsiti<iti  of  the 
pudic  artery  as  regards  the  buttock  is_  not  difficult 
to  indicate,"^  since  it  crosses  over  the  ischial  spine 
in  passing  from  the  great  to  the  small  sacro- 
soiatie  foramen.  The  sciatic  vrrvr  is  most  easily 
found  as  it  escapes  from  beneath  the  gluteus  maxi- 
mus.  When  the  thigh  is  rotated  outwards,  so  that 
the  great  trochanter  approaches  the  ischial  tuber- 
osity, the  nerve  lies  midway  l)etween  these  two 
bony  points,  but  in  the  unrotated  position  it  is 
found  at  the  junction  of  the  inner  and  middle 
thirds  of  a  line  joining  them. 

The  Nkiii  over  the  buttock  is  thick  and  coarse, 
and  is  frequently  the  seat  of  boiK.  From  the 
appearance  it  presents  in  very  fully  injected  speci- 
mens, it  would  appear  that  ihe  blooJ.  S'lpply  is 
not  quite  so  free  as  it  is  iii  many  other  ;ia' !s  of 
ihe  surface. 

Tlie  siil»rnl:iii<'ons  f:i«>4'i:i  i^  lax,  and  eonlains 
a   large  quantity  of  fat.      It   is  (o  this  fat  rather 


V\'I 


Tin;    RUTTOCK 


:o5 


Ihau  to  inuscular  (I(;\  fldiJinent  that  the,  buttock 
owes  its  rouiidncss  and  proiniiiencL'.  Tin;  enor- 
mous buttocks  of  tho  so-called  "  Hottentot  Venus," 
whose  model  is  in  many  museums,  depend  for 
their  unusual  dimensions  upon  the  greatly  in- 
Mvased  subcutam'ous  fat.  The  amount  of  adipost; 
tissue  normally  in  the  part  renders  the  l)uttock 
a  favourite  place  for  lipomata.  The  laxity  of  the 
superficial  fascia  permits  large  effusions,  both  of 
lilood  and  pus,  tcj  take  place  in  the  gluteal  region, 
iiid  ecchymoses  of  the  buttock  can  probably  reach 
.1  greater  magnilud.'  in  this  district  than  is 
|i(issiblo  elsewhere. 

The    <I«T|»    Ijivriji    of  the  buttock,   a   part  of 
:li''  fascia  lata  of  Uie  thigh,  is  a  structure  of  much 
Muportance.     This    dense    meml)ranc    is    attached 
•  ibove  to  the  iliac  crest,   and  to  the  sacrum  and 
■'•ceyx.     Descending    in    front    over    the    gluteus 
'iii'di.'s,  it  splits  on  i-i'aching  the  anterior  edge  of 
'lie  gluteus  maximus  into  two  layers,  one  of  which 
passes  in  front  of  the  muscle  and  the  other  behind. 
The  gluteus   maximus   is   thus   enclosed,    like   the 
:i''at  in  a  sandwich,  between  two  layers  of  fascia, 
11(1  the  two  lesser  gluteal  muscles  are  bound  down 
uthin  an  osseo-aponeurotic  space,  which  is  firmly 
«l()sed  above,    and   only   open   below   towards  the 
'high  and  internally  at  the  sciatic  foramina.     P^x- 
lavasations  of  l)lood  may  take  place  beneath  this 
ascia  without  any  discoloration  of  the  skin  to  in- 
dicate the  fact,   the  blood  being  unable  to  reach 
he  surface  through   the   dense  membrane.     Such 
xtravasations  may  be  long  pent  up,  and,  as  they 
iuctuate,  may  be  mistaken  for  abscess. 

Deep    inflammations   beneath   this   fascia,    and 

■specially  when  beneath  the  gluteus  medius,  may 

■  associated  with  much  pain,   owing  to  the  cir- 

imstance  that  the  inflammatory  effusions  will  l)e 

"ut  up  between  a  wall  of  bone  on  one  side  and 

wall    of   dense    fascia   and   stout   muscle   on   tho 

her.     Abscessi's  so  pent  up  may  travel  for  a  con- 

Mierablc    distance'    down    the    thigh    before    they 

'  a<li    ihi'    surface,    and    Fai'aiieuf    i^lates   a  case 
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where    a   M^i't^-il    abscess    travelled    to    tlie 
before'    it   broke.  i    x      i       i 

In  '.tli<T  cireunistaiuvs  the  gluti'al  J'^^'^^'ss 
mav  make  its  way  into  the  pelvis  through  the 
seiatic  foramina,  or  a  pelvic  al)scess  may  escape 
through  one  of  these  foramina  and  appear  as  a 
deep   abscess  of   the  buttock  .     ,    ,      ,,     ^ 

The  thickened  part  of  the  fascia  lata  that  runs 
down  on  tlie  outer  side  of  the  limb  between  the 
crest  of  the  ileum  above  and  the  outer  tuberosity 
of    the    tibia    and   head    of    the    fibula   below     is 
known  as  the  ilio-tibial  band.    This  l-uid  is  tightly 
strrtched   across  the   gap   betwe.Mi     ..e   ihac   crest 
and  the  great  trochanter,  and  if  pressure  be  made 
with  the  fiiigvrs  between  these  i\v<<  points,  the  re- 
sistance of  this  part  of  the  fascia  can  be  appreci- 
ated.    It  is  obvious  that  in  fracture  of  the  neek 
of  the  femur,  when  the  great  trochanter  is  madr 
to   api)roi.eh   nearer  to   the   crest,   this  band   will 
become   relaxed,    and   Dr.    Allis.  ^Agnew  s       Sur- 
.rrrv  "  vol.  i.)  has  drawn  attention  to  this  fascial 
relaxation  as  of  value   in  the  diagnosis  of  frac- 
tures of  the  femoral  neck. 

The  lower  free  edge  of  the  ;:IiiI«mi*.  iiimvmihi* 
is  oblique,  and  ends  some  way  below  the  transverse 
line  of  the  fold  of  the  buttock. 

It  would  appear  that  even  this  great  muscle 
may  be  ruptured  by  /iolence.  Thus  Dr  Mac- 
Donnell  (Brit.  Med.  Jouru.,  1S78)  reports  the  case 
of  a  robust  man  aged  g:5,  who,  while  trying  t( 
lift  a  heavy  cart  when  in  a  crouching  position 
folt  something  give  way  in  his  buttock,  am 
h,  ard  a  snap.  He  fell,  and  was  carried  honv 
when  it  was  found  that  the  great  gluteal  muscl. 
was  ruptured  near  the  junction  of  the  muscle  will 
its  tendon.  .  .  ,, 

At  least  three  biir**s«*  exist  over  the  grea 
trochanter,  separating  that  process  from  the  threi 
.^liifpoi  rpiiRploa  respectivelv.  The  most  extensiv 
Ts  that  between  the  "insertion  <  f  the  gluteus  maxi 
mus  to  the  ilio-tibial  band  and  out.  r  surface  o 
the  great  trochanter.     The  bursa  allo\>s  the  grea 


rChar 
iiiikl- 

abscoss 
igh   th. 

cscapi 
ir  as  a 

at  ruiKs 
cen  tht 
oerosit.v 
'low,    is 
;  tightly 
ac  cresi 
be  niadi' 
llic  !■(; 
;\pprcci 
;hc  neck 
is  inadr 
iiul   wil! 
3   "  Sur- 
3  fascial 
of  frac- 

ansverst' 

t  iiiuscli^ 
Ir.  Mac- 
the  case 
rying  tn 
position. 
)ck,  and 
2d  honi.'. 
l1  musoii^ 
.scle  with 

he  great 
the  thr  M' 
cxtensi  v 
(US  ma>i; 
urface  't 
the  giTit 


XXTl 


TITi:    RUTTOCK 


Iniflianter  (o  move  freely  beneath  the  uiu.scle 
(hiring  rotation  of  the  thigh.  ^Vhen  this  sac  is 
iuflaiiit'd  luueli  diflieiilty  is  cxp<'rienced  in  ni'ving 
th(,'  limb,  and  the  thigh  is  g(uierally  kept  flexed 
and  adducted.  This  position  means  absolute  rest 
from  movement  on  the  part  of  the  gluteal  muscles, 
which,  when  acting,  would  extend  and  abduct 
the  limb,  and  bring  pressure  to  bear  upon  the 
trnder  bursa. 

There  is  a  bursa  over  the  ischial  tuberosity 
that  is  often  inflamed  in  these  whose  employments 
involve  much  sitting,  the  bursa  being  directly 
pressed  upon  in  that  position.  This  sac  is  the 
anatomical  basis  of  the  disease  known  in  older 
text-books  as  "weaver's  bottom"  or  "lighter- 
man's bottom."  "When  enlarged  this  bursa  may 
press  upon  the  inferior  pudendal  nerve. 

Ai-t(>i'i4'H  :iii«l  ii<'rv4>s  of  IIm'  I>iiit4»4k. 
The  gluteal  artery  is  about  the  same  size  as  the 
ulnar,  and  the  sciatic  as  the  lingual.  The  former 
\<;ss<il  may  sometimes  be  of  much  groater  nuig- 
nitudc.  and  has  led,  wlicn  wounded,  to  rapid 
death  frotn  hsemorrhage.  Wounds  of  the  gluteal 
vi^sscls  will  proba))ly'  involve  only  the  branches  of 
the  artery,  since  the  greater  part  of  the  main 
ti'unk  is  situate  witliin  the  pelvis.  (Jhiteal  aneu. 
lysms  are  not  very  unconnnon,  and  with  regard  to 
the  treatment  of  these  tumours  it  may  be  noted 
lliat  the  gluteal  artery,  or,  better,  the  internal 
iliac  trunk,  can  be  compressed  through  the  rectum. 
Compression  so  applied  has  been  adopted  for  the 
♦  '■(•atment  of  gluteal  aneurysm  by  Di-.  Sands,  of 
New  York  (A}nrr.  Journ.Mcd.Sri.,  1881),  but 
without  much  effect.  Aneurysm  of  the  commence- 
ment of  the  gluteal  artery  could  hardly  fail  to 
provoke  nerve  symptoms,  since  the  vessel  runs  be- 
tween the  lumbo-sacral  cord  and  1st  sacral  nerve. 

Both  the  gluteal  and  sciatic  arteries  have  been 
litratured  in  the  buttock,  throucrh  incisions  m-ude 
directly  o'^er  the  course  of  the  vessels. 

Henle  has  collected  six  eases  where  the  femoral 
ntery   ran   down   along  the  back  of  the  thigh   to 


no.s 


Tin:    LOWKR    KXTRKMITY 


[Chap. 


tli(!  j)ui)litcal  space  in  company  with  tlic  .yrrat 
sciatic  iifiw.  Tlu:  abiioiiiial  \(>srl  \\;is  in  rach 
cas('  formed  hy  an  onlarf:;.Mnf'nt  f)f  the  cdhics  nrrvi 
ischiadic!,  a  branch  of  the  sciatic  artery. 

The  jjreat  sciatic  nerve  is  a  continuatiun 
downwards  of  th<'  main  part  of  iho  sacral  pk'xns 
(Fi^'.  100).  It  is  in  this  iirrvc  that  lh.^  form  of 
neuralgia  known  as  sciatica  is  located.   A  reference 
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V\g.  100.-  I'ormation  and  relationships  of  the   upper  part 
of  the   }5reat   sciatic  nerve. 


to  the  immediate  relations  of  tiiis  nerve  will  allow 
that  it  may  readily  be  expos<!d  to  many  external 
influences.  Thus,  in  the  pelvis  it  may  be  pressed 
upon  by  various  forms  of  pelvic  tumour,  and 
sciatica  be  produced  in  conseciuence.  Its  anterior 
surface  is  in  close  relation  with  some  of  the  princi- 
Dsii  nelvic  veins,  and  aceordinK  to  Krb  one  form 
of  sciatica  may  l)e  traced  to  an  engorged  condi- 
tion of  thes<^  vessels.  Aneurysm  of  c<'rtain  branches 
of    the    internal    iliac    artery    within    the    pelvis, 
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sciatic  hernia,  and  accumulation  of  fuM-cs  williiti 
tlic  fcctuni  may  all  <aus<'  neuralgia  of  lliis  iiii- 
portant  trunk.  It  is  saitl  to  havo  boon  injured 
also  by  the  pressure  of  the  fcet.il  head  during 
fidious  labours,  and  to  be  affected  by  violent 
movements  <jf  the  hip,  a  ciicumstancc  readily 
liiiflerstood  if  the  close  relation  of  the  nerve  to 
th(!  hip-joint  be  borne  in  mind.  The  nerve  is  also 
near  enouffh  to  the  surface  to  l)c  influenc(!d  by 
external  cold,  and  to  this  influence  many  forms 
'f  sciatica  are  asci'ibed.  At  the  lower  edge  <f 
'he  great  gluteal  nuisclc  the  trunk  is  still  nearer 
fo  the  surface,  and  this  fact  receives  illustration 
in  a  case  reported  in  Zicmssen's  Cycloptcdia, 
where  paralysis  of  the  nerv  followed  its  com- 
pression by  the  contracting  scar  of  a  bed-sore. 

Nerve    .stretching;    and     injecting;.  —  The    gn-at 

riatic  U'-rvo  has  brrn   f rocpK'Utly  cut  down   upon 

and   stretched    for   the    relief   of   certain    nervous 

atTections  of  the  linil)  (■■</<'  ]).  CM).     In  connexion 

with  this  pi'ocedure  it  is  imi)ortant  to  know  how 

great  an   amount  of  traction  may  l)c  brought  to 

liear  u'pon  tliis  and  rithcr  nerves  without  tjie  coid 

giving    way.      Tromljetta,    who    has    paiil    much 

attention    to    this    matter,    gives     the     following 

weiglils    as    tlios<'    I'equirrd    to    break    tlie    under 

mentioned  ner\es  ;  great  sciatic,   ISH  11).  ;  internal 

iMipliteal,    111    H).  ;    anterior    crural.    K]    lb.;    me- 

Man,    83  lb.  ;   ulnar  and   radial,   59   11j.  :   brachial 

■  le.xus    in    tl.  >    neck,    48   to   G3    Hi.;    and    brachial 

plexus   in   the   axilla,    '','y  to   81    11).      (In   each   in- 

tance  fractions  have  l)een  omitted.)     It  must  be 

iirne   in   mind,   liowever,   as  pointed   out  by   Mr. 

-Symington  {Lancet,  1878),  that  in  forcibly  stretch- 

ng  the  great  sciatic  nerve  the  trunk  may  be  torn 

way  from  its  attachments  to  the  soft  spinal  corfl 

eforc  a  sufficient  force  has  been  applied  to  rup- 

iire  the  nerve  at  the  point  stretched.     The  same 

l>servation    ai)])lies    to    other    large    nerve-cords, 

leh    as    those   of    the    brachial    plexus,    that   are 

'retched  at  a  spot  not  far  from  their  spinal  con- 

'xions.    The  great  sciatic  nerve  may  Ix'  stretched 
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bv  flcKiuK  the  extended  lower  extremity  on  the 
bellv  This  measure  has  served  to  cure  certain 
cases  of  sciatica.  For  the  hupodcnnw  ^nj^cttcm 
of  the  groat  sciatic  nerve  to  relieve  sciatica,  ttic 
needle  is  inserted  to  penctrat<i  the  nerve  as  it 
lies  on  tho  bone  below  the  great  sacro-sciatic 
notch.  This  point  is  best  found  by  a  guide  line 
drawn  from  the  posterior  superior  iliac  spine  to 
the  ischial  ti'l)erosity.  If  the  point  .d  the  needle 
bo  ins.M-tcd  \  an  inch  externally  t..  the  junction 
of  the  middle  and  lower  thirds  of  this  line,  it 
lies  directly  over  the  nerve  (iMg.  100).  The  nerve 
is  here  covered  bv  the  gluteus  maximus,  and  lies 
on  the  ischium  between  the  pynformis  above  and 
the   obturator   intcrnus  below. 

The  skin  of  the  buttock  is  well  supplied  wit 
nerves,  and  tactile  sensibility  is  almost  as  acute 
in  this  part  as  it  is  over  the  back  of  the  hand, 
while   it   is   more    acute   than    is   like   sensibility 
in  such  parts  as  the  back  of  the  neck,  the  middle 
of   the  thigh,   and  the  middle  of  the  back,     ihe 
sensation    of   the    gluteal    integument   is    derived 
from  a  number  of   different  nerves,   and   it  may 
possiblv    interest   a   school-boy   who   has   been_  re- 
cently birched  to  know  that  the  painful  sensations 
reached  his  sensorium  through  some  or  all  ot  the 
foMowing  nerves  :  offsets  of  the  posterior  branches 
of  the  lumbar  nerves,  some  branches  of  J ne  sacral 
nerves,   the  lateral  cutaneous  branch  of   the   last 
dorsal   nerve,   the   iliac  branch  of   the   ilio-hypo- 
Kastric   nerve,    offsets   of   the   external   cutaneous 
nerve,    and   large   branches   of   the   small    sciatic 
These   nerves  are   derived   from   four   spinal   seg- 
ments-tho  1211i  dorsal.   1st  lumbar,  2nd  and  3rd 
sacral  (Fig.  i:5:5,  P-  C.2:0.     The  2nd  and  :\rd  .sacral 
rise  supi^lv  the  sexual  organs,  hence  the  physio- 
logical  offectb-    winch   may    follow    a])plicati<>n   of 
punishment  to  this  part,  as  in  the  ceh'bratcd  case 

of  J.   J.   Rousseau.  ,   ,,    ^   ^,  i    • 

It  should  be  remembered  that  the  pelvic  vis- 
,,,^,.-  !<:>••  iw  rei'.dilv  i-onclird  throutih  the  seiade 
foramina  from  the  buttock.     I  once  saw  a  case  at 
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the  London  Hospital  of  a  man  who  was  admitted 
with  an  apparently  insignificant  stab  of  the  but- 
tock. He  died  in  a  few  days,  of  acute  peritonitis ; 
and  the  autopsy  showed  that  tho  dagger  had 
passed  through  the  great  sacro-sciatic  foramen, 
had  entered  the  bladder  and  allowed  urine  to 
I'scape  into  the  peritoneal  cavity.  The  rectum 
has  also  been  damaged  in  injuries  to  the  buttock, 
and  Anger  records  a  case  of  an  artificial  anus 
situate  upon  the  buttock,  that  had  followed  a  gun- 
shot wound,  whi<h,  aftrr  invohin,.-  the  l)uttook, 
had  opened  up  the  CKicum.  It  is  by  this  route  that 
Ivrasko's  operation  foi  resection  of  the  rectum 
1^  performed  and  Rigby's  operation  on  the  ureter. 


2.    The  Regiox  of  Soaupa's  Trianglp: 

Siii-fact-  siiiiitoiiiy.— Tho  most  important  land- 
marks  in   the   region   of   the   groin,    the   anterior 
superior  iliac  spine,  the  spine  of  the  pubes,  and 
l^oupai-t's   ligament,    are   readily    ;nade   out.      To 
ihc   two  spines   reference  has  already  been   made 
1)1.    502).      P(}U])art"s    ligain-Mit    foll.iws    a    curved 
line,    \'ith    its   convexity    downwards,    drawn    be- 
!\\\,;n    these    two    projections.     It   can    be    felt    in 
'ven  stout  persons,  its  inner  half  more  distinctly 
than  its  outer,  and  even  in  very  fat  individuals  its 
Dosition  is  indicated  by  a  slight  furrow.     Owing 
;o  its  attachment  to  the  fascia  ^ata  the  ligament 
IS  relaxed,    and   rendered   less   distinct   when   the 
'high  is  flexed  and  adducted,  or  when  it  is  rotated 
n.     Ihc  mid-point  of   a   lim;   joining   the   pubic 
A'ith    the    anteiior    superior    spine    lies   over    the 
K'ad  of  the  femur  and  hip-joint.     In  this  position 
I    croase   is   often    to   be   3een   crossing   tho  groin 
Ifold.-n), 

The  saitorius  muscle  is  brought  into  view  whon 
he  leg  is  raised  across  the  opposite  knee,  TUfl  the 
iiidiu'to'  longns  is  rciHlcnMl  distinct  \\!i('n  tli«> 
'ligh  is  abducted  and  tho  indiviflunl's  i.t^-'rnpts 
I  odduct  the  limb  are  resistod.  Kvcn  in  tho 
li'cse   the   edge   of   this  muscle   can   be   felt   when 
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it  is  ill  vigorous  action,  and  the  fingcii'S  can 
follow  its  border  up  to  the  very  origin  of  the 
muscle,   just  below  the  pubic  spine. 

The  lymphatic  glands  in  this  region  can  some- 
times l»-  felt  Ix'neatli  tlie  skiii,  cspee'aHv  in  Uuii 
children.  The  femoral  ring  lies  behind  Poupart  s 
ligament  1  inch  externally  to  the  pubic  spine  (big 
72,  p.  352).  The  position  of  tlie  saphenous  open- 
ing is  sometimes  indicated  by  a  slight  depression 
in  the  integuments.  It  lies  just  below  Poupart  s 
ligamei.  ,  and  its  ("ntr(^  is  about  \l  inches  below 
and  external  to  the  pubic  spine.  In  thin  sub- 
jects the  long  saphenous  vein  can  be  often  made 
out,  passing  to  the  saphenous  opening.  . 

If  a  line  be  drawn  from  the  femoral  point 
(Fig.  72,  p.  H52)  to  the  tubercle  for  the  adductor 
magnus,  on  the  inner  condyle  of  the  femur,  when 
the  thigh  is  slightly  flexed  and  abducted,  it  will 
correspond  in  the  upper  two-thirds  of  its  extent 
to  the  position  of  the  femoral  artery.  Just  below 
Poupart's  ligament  the  femoral  vein  lies  to  the 
inner  side  of  the  artery,  while  the  anterior  crural 
nerve  runs  about  1  of  an  inch  to  its  outer  side. 
The  profunda  f^moiis  arises  al)out  1  .\  in<'hes  bcloW 
Pounarfs  ligament,  and  the  internal  and  ex- 
ternal circumflex  vessels  come  off  j,'bout  2  inches 
below  that  structure.  ,•,     lu   i 

The  skill  over  Scarpa's  triangle  is,  unlike  ttiat 
of  the  buttock,  comparatively  thin  and  fine.  The 
looseness  of  its  attachment,  also,  to  the  parts 
immediately  beneath,  permits  it  to  be  greatly 
stretcned,  as  is  seen  in  cases  of  large  femoral 
herniffi,  and  in  certain  inguinal  tumours  of  largc 
size.  It  may  even  give  way  under  severe  traction, 
as  occurred  in  a  case  reported  by  Berne.  The 
patient  in  this  case  was  a  child  aged  11,  the  sub- 
ject of  hip  disease.  The  thighs  were  flexed  upon 
the  abdomen,  and,  forcible  extension  being  ap- 
plied to  relieve  the  deformity,  the  skin  gave  way 
just  below  the  groin,  and  separated  to  the  extent 
.,?  ....-.■.-..-.  oi  ^r-./slii-.c!  r^.'^n t !'nf"t  1 !'. c  np.'i V?.  in  iiie  ro£ri'jn 
of  the  groin  may  produce  a  permanent  flexing  of 
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li.r  liip,  ;in(I  this  rrsiilt  is  not  uneoiuiiioa  uftt-r 
deep  unci  severe  burns  in  this  ntMghhourhuod.  It 
may  at  the  same  time  be  noted  Lliat  horizontal 
Wounds  about  the  groin  can  be  well  adjusted  by 
L  slight  tlexion  of  the  thigh. 

Instances  are  recorded  wliere  a  supernumerary 
I  lamnuiry  ghind,  provided  with  a  proper  nipple, 


lias    been    found    located    in    the    groin. 


Jessieu 

'elates  the  case  of  a  female  who  had  a  breast  so 
iilaced,    and    who    suckled    her    child    from    this 


part  (>7  I' 


'1\'.\).     in   a  few  cases  i\i>-  testicle,   in- 


stead of  descending  into  the  scrotum,  has  escapee! 
lirough  the  crural  canal,  and  nuide  its  appear- 
ance in  .Scarpa's  triangle.  It  has  e\en  mounted 
up  over  Poupart's  ligament  after  tht!  manner  of  a 
teinoral  hernia,  being  probably  urgi^d  in  that 
iiroction  by  the  movements  of  the  limb.  _ 

The  ««ii|»<'i'fi4-i:il   f:i<«<-i:i    in  this  region  is  not 

ery   dense,   and  has   little   or   no   influence   upon 

lie   progress  of   a   superlicial   abscess.     This   fact 

•  ceivcs  extensive  illustration,  since  tht^  glands  iir 

Scarpa's  triangle   frequently  suppurate,   and  yet 

Mio    pus   in   the   great   majority   of   cases    readily 

eachos  the   surface   in   spite  (jf  thi;  circumstance 

liat  the  denser  layer  of  the  superlicial  fascia  (for 

n  this  region  it  is  divided  into  two  layers)  covers 

.11   those  glands,    and   shouhl   hinder   the   jirogress 

f    pus   towards   the   surface.     Although   tlu!   sub- 

Mtaneous  fat  is  not  peculiarly   plentiful   in   this 

'   gion,  yet  Scarpa's  triangle  is  a  favoui-ite  sjiot 

I'  lii)!'iiiata. 

The  liisria   l:il:i    completely  invests  the  limb, 

lug,    so    far    as   the    froi/.   of   the   thigh    is   con- 

rned,   attached  above  to  i'oupart's  ligament,  to 

le  body  and  ramus  of  th<^  pubes,  and  the  ramus 

;   th(!  ischium.     Its  integrity  is  interrupted  only 

\    the  saphenous  opening.     This  fascia  exercises 

me    influence     ui)on     deep     abscesses    and     deeyi 

I'owths.     Thus  a  psoas  abscess  reaches  the  thigh 

follo\ving  the   substance   of   the   psoa^   nmscle. 


lUK 


ler  the   faseia   l.ila.      in  a  ureal    numbt  r 
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of  cases  it  points  wlierc  the  psoas  imiscle  ends 
but  in  other  and  less  frequent  instances  its  pru 
grcssis  dccitledly  inHuoiiccd  hy  the  fa^-ia  lata 
and  it  moves  down  the  limb.  Thus  guided,  ; 
psoas  abscess  has  pointed  low  down  in  the  thigh 
and  even  at  the  knee,  and  Erichsen  reports  a  ca^i 
where  such  an  abscess  (commencing,  as  it  did,  ii 
the  dorsal  spine)  was  ultimately  opened  by  tin 
side  of  the  tendo  Achillis. 

]TIiis<'lo«i.  —  The  ilio-psoas  muscle,  which  i; 
stretched,  as  it  were,  over  th(!  front  of  the  hi]) 
joint,  and  participates  in  many  of  the  movement; 
of  that  joint,  is  peculiarly  liable  to  be  sprained  ii 
violent  exercises.  Between  this  muscle  ..  Id  the  thin 
n.3st  part  of  the  hip  cap.sule  is  a  bursa,  which  nci 
infrequcntlv  communicat<'s  with  the  joint,  Whcr 
chronically  inflamed,  this  bursa  may  form  a  larg* 
tumour  on  the  front  of  the  thigh  \hat  may,  ac 
cording  to  Nancrede,  attain  the  size  of  a  child'i 
head.  To  relieve  this  bursa  from  pressure  when 
inflamed,  the  thigh  always  becomes  flexed,  and  a 
train  of  symptoms  is  produced  that  are  not  unlik. 
those  of  hip  disease.  The  deep  origins  of  the  ilio- 
psoas lio  behind  the  cax-um  and  kidney;  its  con 
traction  may  elicit  symptoms  wlien  these  organs 
are  diseased. 

The  sarfon'i/s  is  a  muscle  that,  from  its  length, 
peculiar  action,  etc.,  one  would  hardly  expect  to 
find  ruptured  from  violence,  yet  in  '^the  Musec 
Dupuytren  there  is  a  specimen  of  such  a  rupture 
about  the  middle  of  the  muscle  united  by  fibrous 
ti-^sue.  The  adductor  musel<'s,  and  espee"ial]y  the 
adductor  longus,  are  frequ(>ntly  sprained,  oreviii 
partially  ruptured,  during  horse  exercise,  the  grip 
of  the  saddle  being  for  the  most  part  maintain,  d 
by  them.  "Rider's  sprains,"  as  such  aceidei  ts 
are  called,  usually  involve  the  muscles  close  to 
their  pelvic  attachments.  Much  blood  is  of*  n 
effused  when  the  fibres  ;  re  rujjtund,  and  s!  ili 
effusion  may  become  so  dense  and  fil)rinous  as  to 
form  a  mass  that  has  been  mistaken  for  a  detac!  "'I 
piece  of  the  pubcs  (Sir  Henry  Morris).     The  t^  rin 
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•  iider  s  bone  "  refers  to  an  ossification  of  the 
lipper  tendun  of  the  adductor  longus  or  luagnus, 
l"Uo\ving  a  sprain  or  partial  rupture.  Case's 
are  reported  where  the  piece  uf  bone  in  the  ten- 
sion was  h  an  mch,  -2  inches,  and  even  ;]  mclies 
lung. 

Blood-v«'H««?ls.--Thc  femoral  artery  occui)ies 
^o  superlicial  a  position  in  Scarpa's  triangle  that 
|t  IS  not  .uiireqi,..ntly  wounded.  The  vess<"l  also 
lias  been  opened  up  by  cancerous  and  phagedjenic 
ulcerations  of  this  part,  the  occurrence  leading  to 
latal  hpmorrhago.     Pressure  is  most  conveniently 

ipplied  to  the  artery  at  a  spot  immediately  below 
1  -'upart  s  ligament,  and  should  be  direct^'d  back- 

wirds,  so  as  to  compress  the  vessel  against  the 
pubes  and  adjacent  parts  of  the  hip  capsule. 
Lower  down,  compression  should  be  applied  in  a 
'  irection  backwards  and  outwards,  so  as  to  bring 
'lie  artery  against  the  shaft  of  the  femur,  which 

n^s  at  some  distance  to  its  outer  side.     Pressure 

iiaely  applied  by  a  tourniquet  may  cause  phle- 
'ilis  by  damaging  the  vein,  or  neuralgia  l)v  con- 

'ising  the  anterior  crural  nerve, 
l^rom  the  proximity   of  the  artery   and   vein 

'  Happens  that  art<?rio-ven(His  ancurvsms  f..]luw- 
:')g  wounds  have  been  met  with  in  this  situa- 
■->n  Aneurysm  is  fivquent  in  the  common 
J  •moral  and  many  reasons  can  be  given  whv  that 
.-■ssel  should  be  attacked.       It  is  jusL  about  to 

iturcate  into  two  large  trunks,  its  superficial 
i  "-sition  exposes  it  to  injury,  it  is  greatly  inllu- 
^■iced  by  the  movements  of  the  hip,  and  its  coat 
.My,  It  diseased,  be  damaged  by  those  movements, 

'  excessive.  ' 

Phlebitis  of  the  femoral  vein  has  in  manv  cas<:.s 

ilowed  contusion  of  the  vessel  in  its  upper  or 
■'■re  supcTficial  part,  and  a  like  result  has  even 

ilowed  truju  violent  fl<>\i()n  of  thr  thigh  The 
■ng   saphenous   vein    is   often    varic.se,    and   one 

"11    oi    the    varicosity    is   sairl    f,,    dciwud    i!5...m-. 

"sirietion    of    the    v<in    by    an    undul 
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th.'  iiiajoiKv  <jf  casos,  of  coii^^^'iiital  uriKiii  is  iu>\\ 
very  generally  allowed.  ,      .  . 

N<'rvt»<>i.— The  anterior  crural  lies  on  tiie  iliti 
psoas  muscle,  and  it  is  said  that  neuralgia,  ann 
even  paralysis  of  the  nerve,  may  follow  upon  m 
flammation  of  that  muscle  and  upon  psoas  abscess, 
The  superficial  position  of  the  trunk  exposes  it  1. 
injury.  The  genito.crura!  nerve  (the  nerve  thai 
supplies  the  cremaster  muscle)  gives  a  sensory  tila 
ment  to  the  integument  of  the  thigh  in  Scarpa  j 
triangle.  Irritation  of  the  skin  over  the  seat  oi 
this  nerve,  which  is  placed  just  to  the  outer  side 
of  the  femoral  arterv,  will  cause,  in  children,  ;i 
sudden  retraction  of  the  testicle.  The  same  result 
is  often  seen  in  adults,  also,  on  more  severe  stimu 
lation.  In  this  manner  the  condition  of  the  seconc 
lumbar  segment  of  the  cord  may  be  tested. 

The  lyiii|>liati«r  ^IuimI^>  in  this  region  an 
numerous,  and,  as  they  are  frequently  the  s^'at  nj 
abscess,  it  is  important  to  know  whence  the,\ 
derive  their  afferent  vessels.  They  are  dividec 
into  a  superficial  and  a  deep  set.  The  sup<r 
ficial  set,  averaging  from  10  to  1.')  glands,  is  ar 
ranged  in  two  groups,  one  parallel  and  close  t( 
Poupart's  ligament  (the  horizont  A  series),  tlit 
other  parallel  and  close  to  the  long  saphenous  veil 
(the  vertical  seri<'s).  The  deep  set,  about  4  ii 
number,  are  placed  along  the  femoral  vein,  aiu 
reach  the  crural  canal. 

The  inguinal  glands  receive  the  following  lyiii 
phatics  :  — 

Super  ficial  vessels  of  lower  lirnh  -  vertical  si'l 
of  superficial  glands. 

Superficial  vessels  of  lower  Iialf  of  ahdomen  = 
middle  glands  of  horizontal  set. 

Superficial  vessels  from  outer  surface  of  but- 
tock =  external  glands  of  horizontal  set. 

From  inner  surface  of  buttock  =  internal 
glands  of  horizontal  set.     (A  few  of  these  vessels 


%- 
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Superficial    vessels   of  perineu77i   a/id   a/iits    = 
M'l'tical  set. 

JJeep  lymphatics  of  lower  li/7ih    =   deep  set  of 
'glands. 

The  lymphatics  that  accompany  the  obturator, 
u luteal,  and  sciatic  arteries,  and  the  deep  vessels 
of  the  penis,  pass  to  the  pelvis  and  have  no  con- 
ii-xion  with  the  inguinal  glands.  The  only  super- 
lieial  lymphatics  of  the  lower  extremity  which  do 
not  pass  direct  to  the  inguinal  glands  are  those 
vhich  drain  the  outer  side  of  the  ankle  and  pos- 
''•rior  aspect  of  the  leg.  The  vessels  from  tnese 
;ireas  accompany  the  short  saphenous  vein  and 
■iid  in  the  popliteal  glands;  the  efferent  vessels 
tiom  these  glands  pass  to  the  deep  inguinal  set. 

One  of  the  deep  glands  lies  in  the  crural  canal 
iiui  upon  the  septum  crurale.  Being  surrounded 
'  y  dense  structures,  it  is  apt  to  cause  great  dis- 
!  ress  when  inflamed  and  great  pain  when  the  hip 
I-  moved.  In  some  cases,  by  reflex  disturbance, 
"  has  produced  symptoms  akin  to  those  of 
Miangulated  hernia.  ^  Some  branches  of  the  an- 
•  rior  crural  nerve  lie  over  the  inguinal  lymph 
-iands,  and  Sir  B.  Brodie  reports  a  case  in  which 
those  branches  were  stretched  over  two  enlarged 
-lands,  like  strings  of  a  violin  over  its  bridge, 
that  violent  pain  and  convulsive  movements 
vero  sot  up  in  the  limb. 

The  efferent  vessels  from  the   inguinal  glands 

iss  through  a  chain  of  lymphatic  glands  stretch- 

'icj  along  the  course  of  the  external  and  common 

!ac   vessels.      Three   of   these    glands    lie    ..iime- 

atoly    al)0ve    Poupart's   ligament.      The   efferent 

■    <sels  of  tlie  internal  iliac  group  of  glands,  into 

hich  the  pelvic  lymphatics  drain,  join  the  chain 

ioiig    the    common    iliac    vessels.        The    lumbar 

iinds   receive   the   lymph   from   the  iliac  groups 

iid  pass  it  on  by  the  right  and  left  lumbar  trunks 

the  i-eceptaculum  chyli. 

II-  liiiili  than  ill  any  other  jiart,  and  leads  to  an 
"I  iiiou.->    increase'    in    the    siz<;    of    the    e\treniit\' 
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(Cochin  or  Barbadocs  leg).  Its  pathology  is  in- 
timately concerned  with  the  crural  lymphatics. 
The  lymphatics  arc  obstructed  by  a  small  thread- 
worm, Filar  id  saiifntinis  liomhiis.  The  lympli- 
vesscls  and  lymph-spaces  in  the  connective  tissue 
become  gn'nt ly  dist-ended,  and  the  elements  of  the 
connective  tissue  hypertrophied. 

?,.    The   Hip- Joint 

The  hip-joint  is  of  considerable  streiigth  (Fi.u. 
101),  not  only  on  account  of  the  shape  of  the 
articuiatiuK  bones,  which  permits  of  a  good  ball- 
and-socket  joint  being  formed,  but  also  because  of 
tjio  pow<"rful  ligaments  that  connect  them  and  the 
muscular  bands  that  directly  support  the  capsule. 
These  advantages,  however,  are  to  some  extent 
counterbalanced  by  the  immense  leverage  that  can 
bo  ))rought  to  bear  iipon  the  femur,  and_  the 
numerous  strains  and  injuries  to  which  the  joint 
is  subjected,  as  the  sole  connecting  link  between 
the  trunk  and  the  lower  limb. 

Th<'  ;i<-(>tiil>iiliiiii  is  divided  into  an  articulai 
and  a  non-articular  part.  The  former  is  of 
horse-shoe  shape,  and  varies  from  1  inch  to  \  an 
inch  in  width.  The  bone  immediately  above  tho 
articular  area  is  very  dense,  and  through  it  is 
transmitted  the  superincumbent  w^eight  of  the 
trunk.  The  non-articular  part  corresponds  to  the 
area  enclosed  by  the  horse-shoe,  and  is  made  up 
of  very  thin  bone.  It  is,  however,  rarely  frac- 
tured by  any  violence  that  may  driv(>  the  femur  up 
against  the  pelvic  bones,  since  no  ordinary  force 
can  bring  the  head  of  the  thigh-bone  in  cimtact 
with   this  segment  of  the  os  innominatum. 

Pelvic  abscesses  sometimes  make  their  way  into 
the  hip-joint  through  the  non-articular  part  of  the 
acetabulum,  and  an  abscess  in  the  hip-joint  nuiv 
reach  the  pelvis  bv  the  same  route.  But  both 
such  circumslnnces  ;n'e  I'are.  Tn  some  cases  of  de- 
structive hip  (iiseasc  iJir  acciabu]  uni  riia\  srpar.itf 
in(i>  its  three  cumponcnf  ]iarts.  Up  to  Ihe  a'-,'f 
of  i)ul)ei'ty  these  three  bones  are  sejiarated  by  t'le 
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Y  shap«!d  cartilajjco.  At  puberty  tlin  cartilage 
iMtrins  to  ossify,  and  hy  the  eighteenth  year  tho 
acetabulum  is  one  continuous  mass  of  bone.     The 


)  j^    101.— \  ertical  section  of  the  upper  third  of  the  thigh 
showin>i  the    structures  in  relationship  with   the   hip- 
joint.     [After  limuu,\) 
Mu-i'K~.     l.l'soa^:-  iliacus  ;  :i,  trlntfU^  niidiiis  ;  I,  Lrliitcus!nininiu~  ; 
:<.  ()l)turii'.i)r  iiitmuH  ;  tl.  (^bturatdi-  cxtcrniis  ;  7,  ili(>-ps()ii>  ;  8,  poc- 
tinous  ;  .'.  ailduftor  nia^mu- ;    Id,  adcliictor  hrevis  ;  11.  yrai'ili- ; 
IL'.  adiiuJtor  loiiixu^;  K!,    vastus  intern  is  ;  14,  vastus  I'Xti'rnus. 
•  /T  aiitiTioi'  crui-al  nerve  :  /',  cxtfrnal  iliac  irti-ry  ;  c.  .•■eternal  ilia(; 
\fin:  '/,  (O)tiira'iir  nervi' ;  '•,  obturator  aiiery:  .'',  hrancVies   of 
(ihtui'ator  vessels  to  l)ii>-j<>int  ;   ;/,  intern:il  eireumtlex  vessels  : 
/(.  ileej)  I'einoral  vessels  :  i.  biaueh  ol  externalcireutnliex  ;,/,bursiv 
DViT  vrreat  trueliaiiter  ;  A,  relk'ctiuns  oi  iMj^sule  to  neek  of  femur  ; 
//(  as"  ramus  of  laibes  ;  ii.  i)critonemn  :  >',  iliai'  fascia. 

'■■reakiiig  U|)  of  the  acelabuluin  by  disease,   tliere- 
forc,  is  only  possible  before  that  year. 
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Tho  nianiKM-  in  which  tho  various  niovomcnts  at 
fho  hip  avn  liinitofl  may  l)f  hriofly  oxprcssod  as 
foHows.  Flf  linu,  whon  tho  knoo  is  h.-nt,  is  limited 
hy  thi'  contact  of  tlio  soft  parts  of  the  groin,  and 
hy  some  part  of  tho  ischiofemoral  ligament;  when 
the  knee  is  extrnded  the  moviMnent  is  limited  hy 
the  hamstring  muscles.  ExfniKior,  is  limited  hv 
the  ilin-f(Miioral  or  Y  ligament.  Ahd uft mn ,  \\\  thr 
]iul)ii  fiMiKn-al  ligament.  Adili/rfinn  of  the  flexed 
limit  is  limited  hy  the  ligamentum  teres  and_  ischio- 
femoral ligament,  and  of  the  extendinl  limb  hy 
the  outer  fibres  of  tho  ilio-femo-al  ligament  and 
upper  part  of  the  capsule.  Jinfatinn  ovtirnrds  is 
resisted  by  the  ilio-fcmoral  ligament,  and  cspeci- 
nlly  by  its  inner  pnrt,  during  ext(>nsion,  and  by 
the  outi-r  limb  of  that  ligament  and  the  liga- 
mentum teres  during  flexion,  liufafinti  inuarrJx 
is  limited  during  extension  by  the  ilio-femoral 
ligament,  and  during  flexion  by  the  ischio-femoral 
ligament  and  inner  part  of  the  capsule.  _  The 
structures  which  take  the  chief  part  in  maintain- 
ing the  intf^grity  of  the  joint,  however,  are  not 
the  liiijiiucnts  but  the  strong  muscles  which  sur- 
r(unu{  and  act  on  the  joint.  Atmospheric  pres- 
sure t.ikc^  no  part,  for  the  fat  at  the  transverse 
Udtch  is  readily  drawn  into  the  acetabulum  to 
make  good  any  space  vacated  by  the  femoral  head 
in   nil   normal  movements  of  the  hip-joint. 

Ilip-ioiiit  «li««<'si •>•«'.  -  Owing  to  its  drop  position 
and  its  lliick  ro\-.'iiiig  of  soft  parts  (Fig.  101), 
this  articulation  is  .-ilih"  to  escape,  to  a  great 
extent,  those  severer  injuries  that  arc  capable  of 
Mi'cd  nei  iiij:  acute  infbnniiial  ion  in  other  joints. 
Acuf  '  ^.\i)o\itis  is  indeed  quite  rare  in  the  hip, 
anrl  the  ordinary  <]isease  of  the  part  is  of  a  dis- 
finctlv  chronic  character.  It  follows,  also,  from 
the  deep  position  of  the  articulation  that  pus, 
when  it  is  formed  in  coimexion  with  disease,  re- 
mains pent  up.  and  is  lonjr  before  it  reaches  the 
surface.  Suppuration  in  this  region,  therefore, 
is  ofttm  very  destructive.  When  effusion  takc^ 
pdaco  into  the  joint,  the  swelling  incident  tiicreto 
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Will  first  sh')\v  itself  in  those  parts  where  the  hij) 
capsule  is  the  most  thin.  The  thinnest  parts  of  the 
'■apsiih'  are  in  fr(jiit  and  behind;  in  front,  in 
the  triaiififujar  interval  between  tht;  inner  edge 
t'  the  Y  ligament  and  the  pubo-fenuual  ligament, 
and  behind  at  the  ixisterior  and  lower  part  of  the 
ea[)sule.  It  is  over  these  two  distiicts  that  the 
swelling  first  declares  itself  in  cases  of  effusion 
into  the  joint,  and  as  these  parts  are  readily  ac- 
cessible to  pressure,  it  follows  that  they  corre- 
spond also  to  the  regions  whore  tenderness  is  most 
marked  and  is  earliest  detected. 

In  chronic  hip  disease,  certain  false  positions 
are  assumed  by  the  affected  limli,  the  meaning  of 
which  it  is  important  to  appieciate.  These  posi- 
tions may  be  arranged  as  follows,  according,  as 
nearly  as  possible,  to  their  order  of  appearing  : 

(1)  The  thigh  is  flt^xed,  abducted,  and  a  little 
everted;    and    associated    with    this    there    is    (2) 
il)parent  lengthening  of  the  limb  and  (;0  lordosis 
f  the  spine;   (4)   the  thigh   is  adducted  and  in- 
erted,  and  incident  to  this  there  is  (5)  apparent 
shortening  of  the  limb;  (G)  there  is  real  shorten- 
ing of  the  limb. 

(1).  The  first  position  is  sim])ly  tht^  posture  of 

-leate'st  ease.     Ifc  de])ends  mainly  ujioii   the  effu- 

-ion  into  the  joint.     If  fluid  be  forcibly   injected 

into  a  hip-joint  the  thigh  becomes  flexed,  abducted, 

ind  a  little  evertc'.     In  other  words,  the  articnla- 

:  iori  holds  the  most  fluid  when  the  limlj  i^  in  this 

oosition,  and  the  patient  places  it  there  to  relieve 

'lain  by  reducing  the_  tension  within  the  capsule 

■  a  minimum.     Flexion  is  the  most  marked  fea- 

ure   in   this   position.     Its   effect   is   pronounced. 

't  relaxes  th<»  nniin  i)arfc  of  the  Y  ligament,  which. 

vhen  the  limb  is  straight,  is  drawn  as  an  unyield- 

iig  band   across  the   front  of  the   joint.     Abduc- 

ion  relaxes  the  outer  limb  of  this  ligament  and 

le  upper  part  of  the  capsule.     E version  slightly 

eiaxes  the  inner  limb  of  the   Y  ligament  and  the 

schio-femoral  ligament.     The  latter  movement  is 

he  least  marked,  since  eversion,  e^en  in  the  flexed 
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pnsitidii  i>f  tht'  joint,  is  resisted  by  the  outer  part 
of  the  Y  ligament.  Any  l)ut  a  moderate  degree  t)f 
abduction  would  ho  limited  hy  the  i)ul)<)-femoral 
ligamont,  especially  as  that  hand  is  rendered  most 
tense    when    abduction    is    combined    with    flexion 


th<' 

a  p. 

its 

the 


and   rotation   outwards.     The   attachments  of 

jisoas  muscle  are 
)»ro.\imated    and 
l)ressure      over 
joint  relaxed. 

(2).  The  apparent 
lengthening  is  due  to 
the  tilting  down  of 
the  pelvis  on  the  dis- 
eased side,  and  is  the 
result  of  the  pa- 
tient's attempts  to 
overcome  the  effects 
of  the  position  just 
described.  The  limb 
is  shortened  by 
flexion  and  abduc- 
tion, and  to  bring 
the  foot  again  to  the 
ground  and  tt)  re- 
store the  natural 
parallelism  of  the 
limbs,  the  pelvis  has 
U)  be  tilted  down 
on  the  affected  ;iide. 
Thus  an  apparent 
lengthening  is  pw- 
duced,  which  is  seen 
when  the  jjatient  lies 
upon  a  bed  and  the  abduction  is  iiiad<'  to  dis- 
api)ear.  Ileal  lengthening  of  the  limb  can  scarcely 
be  produced  bv  th<'  effusion  into  the  joint.  By 
forcible    injection    into    tin;    joint    Braune    could 

of  an  inch. 

(:^).  The  lordosis,  or  curving  forwards,  of  tlu'' 
spine  occurs  in  the  dorso  lumbar  region.  It 
depends  upon  the  flexion   of  the  limb,   and  is  the 


Fig      102. — D'aj;ram     to     bhow 

the      mode     of     production    of 

lordosis   in    hip    disease. 

A,  Fcniiif  lli'Xi'd  at  hip.  iitlvi^  (rt'iii'c- 
scntc'l  by  the  <l()ttf(l  lin(>)  <tnii^'ht, 
and  sjiine  ndrnial.  1'..  Tlie  llcxion 
cDiiri'iiltMl  or  i)\ tTcdUU'  liy  kti'dii-is 
of  the  siiinc  ;  the  jjchi-:  iTiidci-fd 
<i')lii|Ut.'. 
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ifsult  of  ill!  uttriiipt  i(j  ((iiKi'.il  that  falsi-  position, 
"I  at  Irast  to  iiiiniinizi'  its  iiiconMnic  ikvs  (I'iM,. 
|i»-J).  When  the  thigh  is  tl«-\rd  ut  tiio  hip  by 
ilistuise,  the  lower  limb  can  he  made  tu  ap  lear 
suaight  by  simply  bentling  the  spine  furwarc  s  in 
the  dorso-lumbar  region  with<mt  effecting  the  least 
movement  at  the  disordered  joint.  Indeed,  the 
movement  proper  to  the  hip  is  in  this  case  trans- 
ferred to  the  spine.  A  patient  with  a  lUxed  hip 
;is  the  result  of  disease  can  lie  on  his  back  in  bed, 
with  both  limbs  apparently  perfectly  stra'^ht,  he 
liaving  concealed  the  flexion,  as  it  were,  by  pro- 
I lacing  a  lordosis  of  the  spine.  If  th<;  lordosis  be 
corrected  and  the  spine  be  made  straight  again, 
then  the  flexion  of  the  hip  reappears,  although 
all  the  time  the  hip-joint  has  been  absolutely 
rigid.  This  lordosis  generally  appears  a  little 
late  in  the  disease,  and  after  the  limb  has  become 
iiioreor  les;;  fixed  in  the  false  jxisititn  by  con- 
'  Taction  of  the  surrounding  muscles. 

(4).    Sooner  ur  later,   in  hip   disease,   the  thigh 
iiccomes    adductcd    and    inverted,    whih    it    still 
irinains  flexed.     The  head  of  the  femur  then  rests 
-n  the  upper  and  posterior  part  of  the  acetalju- 
ium,    quite    half   of    it   being   outside    the   socket. 
This   position   has  been   variously   accounted   for. 
Xccording  to  one  theory,  it  is  due  to  soft^'uing  and 
.  ielding  of  some   parts  of  the   inflamed  capsule. 
It   is  more  probable  that  this  false  position,  and 
-pecially  the  adduction,  depends  uj)on  muscular 
iction.     The    muscles    about    the    joint    are    in    a 
'ate    of    irritability      They    are    contracted    by    a 
flex  action  that  starts  from  the  inflamed  articu- 
lation,  and  since  the  adductor   muscles  are   sup- 
lied   almost   solely  by   the  obturator   nerve,   it   is 
lot  unreasonable  to  expect  them  to  be  especially 
listurbed   if   the   largo   share   that  the   obturator 
'crve    takes    in    the    supply    of    the    hip   be    borne 

irthcr  investigr.tion. 

(")).  Apparent  shortening  of  the  limb  is  due  to 
Iting  up  of  the  pelvis  on  the  diseased  side,  and 
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bears  the  sanic  relation  to  adduction  that  ap- 
parent lengthening  bears  to  abduction.  To  over- 
come the  adduction,  and  to  restore  the  natural 
parallelism  ot  Uie  limbs,  the  patient  tilts  up  one 
side  of  his  pelvis  (Fig.  lO:}).  It  tiuis  happr.is  that 
a  patient  with  his  fennir  tl<'xed  and  adtlucted  by 
disease  may  lie  in  bed  with  both  limbs  quite 
straight  and  parallel,  but  with  one  limb  obv  ously 


B 


B 


C    A 


D 


A  B 

Fig.   103.      A,   Parts  in  normal  position.       H, 
tion    corrected    by     tilting    up    the    pelvis. 

adducted. 

AC.  Line  of  iM'lvi-*-.  A  I'.,  limb  nii  di^fii-fil  -iilc  :  r\). 
-^iilf  ;  i;.  till' -pine.  It  will  !>>'  luund  thai  m  Fit 
aii^'K'  at  A  i-  the  ~iini  •  in  the  two  ca-L's. 


The  adduc- 
(],     Femur 


linii>  I'll  ^(Uinil 
-.  P.  and  ('  llu" 


shorter  than  the  other.  The  flexion  in  such  a  case 
is  concealed  by  lordosis,  and  the  adduction  by 
tho  tilting  of  the  pelvis.  In  some  cases  of  simul- 
taneous disease  in  both  hip-j(»ints  that  has  bei  n 
indifferently  troa*  d,  both  tliighs  may  remain 
adducted.  The  limbs  arc  unable,  of  course,  to 
remedy  their  position  by  the  usual  means,  wh(  n 
the  disease  is  double,  and  consequently  one  lirl) 
is  crt)ssed  in  front  of  the  other,  and  the  peculiar 


iriiiip. 


\\i 


Iiir-JOINT  j)isi:asi: 


D-'O 


lilt  ap 
'o  over- 
natural 
up  one 
^iis  that 
ct(Hl  j)y 
s  quite 
)v"ouslv 


le  adduc- 
!,     Femur 


:inil  <,'    Hi. 


•h  a  case 
;tion  bv 
if  simiil- 
las  bei  n 
icinain 
lurso,  t<i 
IS,  whiii 
)no  Hull 
peculiar 


iiKidu  of  locomotion  known  as  "  crobb-lcgged  pro- 
gression "  is  produced. 

(()).  The  real  shortening  depends  upon  destruc- 
tive changes  in  the  head  of  the  bone,  or  upon 
dislocation  of  the  partly  disintegrated  head  on  to 
the  dorsum  ilii,  through  yielding  of  the  softened 
capsule  and  the  crumbling  away  of  the  upper  and 
pi)st(MMor  margin  of  the  acetabulum. 

When   hip    disease   commences   in   the   bone   it 
usually   involves  the  epiphyseal   line   that  unites 
thi'  head  of  the  femur  to  the  neck.     This  line  is 
•A-holly   within   the  joint,    and  the  epiphysis  that 
forms  the  head  unites  with  the  rest  of  the  bone 
aluiut  the  eight<>enth  or  ninet<.'enth  year  (Fig-.  101). 
It  is  well  known  that  patients  with  hip  disease 
"ften  complain  of  pain  in  the  knee.     This  referred 
iiain  may  be  so  marked     3  cntir<>ly  to  withdraw 
attention  from  the  true  seat  of  disease.     Thus  I 
■nc    had  a  child  sent  to  the  hospital  with  a  sound 
knee  carefully  secured  in  splints,  but  without  any 
apjiliance  to   the   hip,    which   was   the   seat   of   a 
somewhat    active     inflammation.      This    referred 
jiain  is  easy  to  understand,  since  the  two  joints 
lit'  supj)li<'d  from  the  same  s^'gments  of  the  spinal 
( ord.     In  the  hip,  branches  from  (1)  the  anterior 
inral    ent<'r    at    the    front    of    the    capsule;    (2) 
i ranches   from   the   obturator    at   the    lower    and 
inner  part  of  the  capsule;  and  (3)  branches  from 
the   sacral   plexus   and   sciatic   nerve   at   the   pos- 
terior  part  of  the  joint.     In   the  knee,   branches 
from    (1)    the    anterior    crural    (nerves    to    vasti) 
••nt'^r   at  the   front  of   iV     capsule;    (2)   branches 
from   the  obturator  at  i    ;  posterior   part  of  the 
apsulc  ,  and  (3)  branch;^s  from  the  internal  and 
xternal    popliteal   divisions  of   the   great   sciatic 
Ml  r\c   at   the   lateral    and   hinder    aspects   of    the 
'"int. 

Pain,  therefore,  in  the  front  of  the  knee,  on 
■  nc  or  both  sides  of  the  patella,  has  probal)ly  been 
I'ft'rred  along  the  anterior  crural  curve,  and 
lain  at  the  back  of  tlie  joint  along  the  obturntor 
u-  sciatic  nerves. 
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In  li,vst<,u-ic;ii  individuals  joint  disease  may  i)C 
irnilalcd  hv  certain  local  nervous  phenomena,  the 
articulatio'n  itself  l)eing  quite  free  from  struc- 
tural change.  This  affection  most  commonly 
shows  itself  in  the  hip  or  knee,  and  the  "  hys- 
t^M-ical  hip,'  or  "hysterical  knee,  '  taki's  a  promi- 
nent place  in  the  symptomatology  of  hysteria. 
It  is  not  quite  easy  to  imderstand  why  these  two 
large  joints  should  be  so  frequently  selected  for 
the  mimicry  of  disease.  Hilton  has  endeavoured 
to  ex])lain'  the  fact  upon  anatomical  grounds, 
having  reference  to  the  nerve  supply  of  these 
joints  in  relation  to  the  nerve  supply  of  the 
uterus.  The  uterus  is  mainly  s  ipplied  by  an 
offshoot  from  the  hypogastric  plexus,  and  by  the 
3rd  and  Ith  sacral  nerves.  Now,  the  hypogas- 
tric plexus  contains  filaments  derived  from  the 
lower  lumbar  nerves;  and  from  the  same  trunks 
two  nerves  to  the  hip  and  knee  (the  anterior 
crural  and  obturator)  are  in  great  part  derived. 
The  great  sciatic  also  contains  a  lar-  portion 
of  the  ;]rd  sacral  nerve.  The  common  origin  of 
the  joint  and  uterine  nerves  forms  the  basis 
of  Hilton's  ex])lanation  of  the  relative  frequency 
of  hysterical  disease  in  the  large  articulations  of 
the  lower  liml).  The  explanation,  however,  is  un- 
satisfactory, siiuH^  the  uterus  receives  many  of  its 
nerves  from  the  ovarian  plexus,  and  the  theory  is 
founded  upon  the  unwarranted  supposition  that 
all  hvsterical  disorders  are  associated  with  some 
affection  of  th(>  uterus  or  its  appendages.  More 
recently  Head  has  revived  a  modified  form  of 
Hilton's  thetiry.  H<'  exiilains  the  connexion  not 
through  an  anatomical  associatif)n  of  nerves,  Init 
through  an  association  of  the  centjes  from  which 
nerves  arise  in  the  spinal  cord.  The  spinal  seg- 
ments from  which  the  obturator  nerve  arises,  the 
second,  third,  and  fourth,  contain  no  visceral 
nerves,  and,  therefoi-e,  cannot  be  associated  with 
visceral     conditions.     On     the     othtM-     hand,     the 

wtA\.,i*.4.I    ^Vji^^iii*    ::*.~     - •" ,'"" 

arises  are  those  which  supply  the  pelvic 


nerve 
viscera 


Chiip. 


\XI 


rn.uTi  Hi:s  of  tui:  i'i;nu;U 


527 


risi<'liir4'««  ol  llio  ii|»|»<'»"  <*"<'  ol  llH'   fomur 

may  be  divided  intu  (I)  fractures  oi  the  neek 
wholly  within  the  capsule;  (2)  fractures  of  the 
hi.se  of  the  neck  not  wholly  within  the  capsule; 
C.)  fractures  of  the  l)ase  of  the  neck  involving  the 
-q-eat  trochanter;  (4)  separations  of  epiphyses.  It 
can  be  scarcely  possible,  apart  from  gunshot  in- 
juries, to  fracture  the  neck  of  the  femur  b\  direct 
\iolence,  ov.ing  to  the  depth  at  which  the  bone 
IS  placed,  and  the  manner  in  which  it  is  protected 
iiy  the  surrounding  muscles.  The  violence,  there- 
fore, that  causes  the  lesion  is  nearly  always  sup- 
plied indirectly  to  the  bone,  as  by  a  fall  upon  the 
feet  or  great  trochanter,  or  by  a  sudden  wrench 
<f  the  lower  limb. 

(1).  The  true  intracapsular  fracture  may  involve 

;my   part  of   the  c-rvix   within   the   joint,   but  is 

m(')st  usually  found  near  the  line  of  junction  of 

the   head   w'ith   the   neck.     This   fracture   is  most 

r,.mmon  in  the  old,  in  whom  it  may  be  produced 

hy  very  slight  degrees  of  violence.     The  liability 

■  f  the 'aged  to  this  lesion  is  explained  upon  the 

following  grounds:     Th<'  an^le  l)etween  the  neck 

Hid  shaft  of  the  femur,    which  is   about  130°  in 

.1    child,    tends   to   diminish   as   age   advances,    so 

that   in   the   old   it   is  commonly   about   :'25°.     In 

itain  aged  subjects,  as  a  result  probably  of  gross 

I. -generative  changes,  this  angle  may  be  reduced 

1.)  a  right  angle.     This  diminution  of  the  angle 

vita  inly    increases    the    risk    of    fracture    (if    the 

neck  of  the  bon<'.     Thi-re  is  often,   b<'sidrs,   in  ad- 

anced  life,  much  fatty  degeneration  of  the  can- 

.'Uous  tissue  of  the  cervix  with  thinning  of  the 

'iiipact  laver.      Dr.    Merke!    {A/nrr.    ./niir/i.    MkI. 

<ri..  1871)  also  asserts  that  in  old  pers<.>ns  therr  is 

m  absorption  of  that  process  of  the  cortical  sub- 

tance  which  runs  on  the  anterior  part  of  the  neck 

•rtween  the  lesser  trochanter  and  the  under  part 

rf   the   head.     This   process   he   calls   the    "  calear 

■morale,"    and    niaii'tains    that    it    occupies    the 

iMi.'ifinn  at  wliieli  the  ureatest  pressure  falls  when 

he  bodv  isorect  (Fig.  101).   These  fractures  are  but 
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rarely  impacted ;  but  when  impacted,  the  lowei- 
fragiiK'nt,  represented  by  the  rehitively  small  and 
C(5mpaet  neck,  is  driven  into  the  larger  and  more 
cancellous  fragment  made  up  of  the  head  of  the 
bone.  The  fracture  may  be  subpcri(jsteal,  or  the 
fragments  may  be  held  together  by  the  reflected 
portion  of  the  capsule.  These  reflected  fibres  pass 
along  the  neck  of  the  bone  from  the  attachment 
of  the  capsule  at  the  femur  to  a  point  on  the 
cervix  much  nearer  to  the  head.  "  These  reflected 
fibres  occur  at  tiirce  places,  one  corresponding  in 
position  to  the  middle  of  the  iliofemoral  liga- 
ment, another  to  the  pectineo-femoral.  and  the 
third  on  the  upper  and  back  part  of  the  neck  " 
(Sir  Henry  Morris).  Fractun-s  of  f'is  part  very 
rarely  indeed  unite  by  bone.  Blood  is  brought  to 
the  head  of  the  femur  by  vessels  in  the  neck  of  the 
bone,  in  the  reflected  parts  of  the  capsule,  and  in 
the  ligamentum  teres.  AVhen  the  first  two  sources 
of  l)lood  su]iply  ar«.-  cut  off  by  the  fracture,  the 
third  does  not  appear  to  be  sufficient  to  allow  of 
great  reparative  changes  taking  place  in  the 
iipjKn*  fragment.  The  fractures  that  heal  by  bone 
arc  probably  either  impacted,  or  sul)periosteal,  or 
not  wholly  jntraf^apsular. 

(2).  In  connexion  witli  fractures  at  the  base 
of  the  neck,  it  inust  l)e  remembered  that  a  wholly 
extracapsular  fracture  of  the  neck  of  the  femui 
is  an  anatomical  imixissibility.  If  the  fracture  Im 
\  aolly  without  the  capsule,  then  it  r.Mist  involve  a 
part  of  I  lie  Temoral  shaft,  and  cann.ot  Ije  entirely 
through  the  cervix.  In  the  front  of  I'le  lione  the 
capsub'  is  .'.ttaehed  to  the  femur  along  the  inter- 
troehant(^i-ic  line,  and  strictly  follows  th..'  line  of 
jntietion  between  the  cervix  and  the  shaft.  Be- 
hind, the  cnpsule  is  insert^cnl  into  the  neck  about 
^  an  inch  above  tlie  posterior  intertrochant-erir 
line.  It  is  therefore  possilile  for  a  fracture  of  the 
neck  to  be  extrncapsular  behind,  Init  not  in  front, 
and  many  of  these  'esions  at  the  base  of  the  neck 
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inch  ill  thickness,  that  a  fracture  involving  the 
l,,isc,  of  the  cervix  niav  run  l)et\ve<'n  it^s  hl)res  at 
th.'ir  attachment,  and  be  neither  extra-  nor  intra- 
(•aT)3uhir.  When  fractures  at  the  junction  of  the 
iH'ck  and  shaft  are  impacted,  the  upper  fragment, 
npresented  1)V  the  compact  and  relatively  small 
(•(>rvix,  is  driven  into  the  cancellous  tissue  about 
the  great  trochanter  and  upper  end  of  the  shaft 
(  I'ig.    104).      As    a    result   of    this   impaction    the 
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Ant.  Fbaomfnt  o^ 
Great  Trochanter 


!  i^.   Ifl4.--The   calcar   femorale    and    its    relationship    to 
impacted  fractures  of  the  neck  of  the  femur.     (/(•«'>/< 

'jyiiitujjyui'.) 

iochant<'r   mny   be  si)lifc  up,   and  the  bones  may 
'M'conio    free    again    through    the    extent    of    this 

pliiitering.      The    impacted   cnd_  of    the    cervical 
iragment    is    shaped    like    a    chisel;    the    aalcar 

■  morale  forming  it,s  cutting  edge  (R.  Thompson). 

Witli    reji;ard    to    the    symptoms    of    a  fracture 

of    the    neck    of    the    femur,      the   fullowing   ma,\ 

1)0   noticed:    (<i)    The   swelling   often   observed   in 

the  front  of  the  liinl),  just  below  Poupart's  liga 

....,     i       ;..     .1.-..-.    ..;4l-...^    <.".    r-.ffiv-: !.".!!     r-.f    lili^i^.;'     l!'.i!>    1  lu> 

loint'  or   to   projection  of  the   fragments  against 
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the  fr(.nt  of  the  capsule;  (b)  the  shia-teniiig  is 
brought  about  by  the  glutei,  the  hamstrings,  the 
tensor  vaginae  feiiioris,  the  rectus,  sartorius,  and 
ilio-l)soas,  the  adductors,  gracilis,  and  pcctincus; 
(c)  the  eversion,  or  rotation  outwards  of  the  limb, 
is  mainly  due  to  two  causes  :  (i)  the  w(  .ght  of 
the  limbi  which  causes  it  to  roll  outwards,  as  is 
seen  in  persons  insensible  or  asleep,  the  line  of 
gravity  passing  through  the  outer  part  of  the 
thigh  ;'(ii)  the  fact  that  the  compact  tissue  on  the 
posterior  aspect  of  the  neck  is  much  more  fragile 
than  that  on  the  anterior  aspect.  Thus  the  cervix 
is  often  more  extensively  fractured  behind  than  in 
front,  or  the  fracture  may  be  impacted  behind 
but  not  in  front,  and  in  either  case  the  limb  will 
tend  to  become  everted.  As  a  third  cause  may 
be  mentioned  the  action  of  the  ilio-psoas,  the 
adductor  and  pectineus  muscles,  and  of  the  small 
rotator  muscles,  all  of  which  will  tend  to  roll  the 
femur  outwards. 

(3).  Fracture  of  the  base  of  the  neck,  involving 
the  great  trochanter.  In  this  lesion  the  head, 
the  cervix,  and  a  part  of  the  great  trochanter 
ar«.'  separated  from  the  shaft  and  the  rest  of  the 
trochanter. 

(4).  Separation  of  epiphyses.  There  are  three 
epiphvscs  in  the  up])er  end  of  tiie  femur;  one  for 
the  head,  which  unites  between  IS  and  19  years 
of  age;  one  foi'  the  ](>sser  trocb.aiit^'r,  which  unites 
about  17;  and  one  foi'  the  gveat<'r  trochanter, 
whicl)  unites  a))out  is.  Tlie  n.ck  is  formed  by 
an  <'xtensi(in  of  dssilicatidTi  frnin  the  shaft  (I''ig. 
lO.'i).  The  e])iphysis  for  tiie  head  is  secured 
against  s<"pa ration  by  Ix-ing  shaped  like  a  cap, 
by  its  epiphyseal  line  being  ari'anged  trans- 
versely to  the  axis  of  the  femur,  and  also  by  its 
intracapsular  position.  The  epiphysis,  however, 
is  sui)ject  to  ;  peculiar  form  of  dislocation  which 
gives    rise    to    the    condition    of    ro  r/i    nn-a.     The 

"     .     ^         •       _         1        n__    j:ii  .     .1     ]_    „,^    Al,„<.    i-Uo 

t'lMpnySIS    f^ranuaiiV     tili-o     t;!:v.  ."Vi  ,;:  tsrj    E,;;    tiiaL     m:^ 

neck    of    the    femur    apjx-ars    to    sink    under    the 
weight  of  the  body,  coming  to  form  an  angle  of 
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:»()J  (ir  less  with  the  shaft  of  tho  femur.  It  occurs 
iu  adolescents.  Owing  to  the  prominence  of  the 
trochanter  and  shortening  of  the  limb  which 
necessarily  result,  the  condition  may  be  mistaken 
for  a  fracture  of  the  neck  of  the  femur^  or  a  con- 
i^^'nital  dislocation  of  the  hip-joint.  Thu  great 
trochanter  may  be  separated.  The  'piphyseal  lines 
iif  the  head  and  great  trochanter  are  continuous 
until  th<'  neck  is  ossified   (srr  Fig.    K).")). 

Di!<«lo4-alioii«»  ol' Hit'  liip.— These  injuries  are 
comparatively     rart',     on     account     of    thr     great 


lig.   105. — Illustrating    the    ossification    of    the  upper  ex- 
tremity of  the  femur  and  the  condition  of  coxa  vara. 

(.IJ'lir  i:/in.sfH.) 

A,  Tlio  upiier  cxtiiniiiy  .-it  l)!rtli. 
li,  .,  „  :it  -tld  year. 

c,  .,  .,  at  1th  yt':ir. 

l>,  .,  „  (il  a  U'uuir  iroiu 

a  siiliii'ct  of  coxa  vara. 

strength  of  the  articulation,  and  when  they  occur 

■11  a  healthy  joint  are  always  the  result  of  a  con- 

iderable  degree  of  violence.     A  dislocation  of  the 

lip  may  be  congenital,  or  may  be  spontaneously 

iroduced  by  muscular  efforts,  as  shown  in  a  few 

are  cases,  or  may  be  the  result  of  disease  of  the 

rticulation.     Congenital  dislocation   of  the   hip- 

ioint   is  due  in  most  instances  to  a  failure  in  the 

!'veI(!iMn<'nt   of    the    ac<'tabiiliim.      In    such    cases 

ill'  acetabulum  retains  ihv  shallow  character  seen 

iiirinc  the  second  month  of  foetal  life.     The  f)ut- 

^rowth  of  the  acetabular  rim  fails,  especially  in 

he    iliac    part.      The    acetabular   cavity   becomes 
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filled  up  by  the  duplication  of  the  capsule,  which 
is  unduly  lax  (Fig.  lUG).  The  round  ligament  may 
be  intact  or  d.'ticient.  The  head  of  the  femur 
becomes  flat  and  the  neck  short,  and  the  bone 
slips  backwards  on  the  dorsum  ilii  wh<>n  the  child 
learns  to  walk.  The  weight  of  the  body  is  sup- 
ported by  tho  muscles  and  ligaments  round  the 
hip-joint.  If  replaced  the  head  again  slips  from 
the  shallow  cavity.  In  time  osteophytic  out- 
growths from  the  ilium  lead  to  the  formation  of 
a  new  cavitv.  The  deformity  is  evidently  corre- 
lated with  the  development  of  the  ft  male  sexual 
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Fig.  106.— Congenital  dislocation  of  the 

Fruni  ;i  specimen  iiu-xninl  to  I  lie  Loinlon  Il<>-i>it,il  Mr 
Mu-fum  by  Mr.  Opi'ii-hiiw.    It  w,i-  dlirnntil  imm 
■i  years. 


hip. 

Ural  ( 
I  cliil' 


I  a-v.l 


occurs 
female 


nearly    nine    times    more 
than     in     male     children 


orj'ans,    for  _  it 

frequently     in 

(Fairbanks).  ,     r  ^, 

In  dislocations  due  to  violence  the  head  of  the 
bone  may  be  found  displaced  in  four  directions, 
producing  the  four  regular  dislocations  of  the 
hip.  In  two  the  head  of  the  fen  ir  is  posterior 
to  a  line  drawn  vertically  through  'le  acetabulum, 
and  in  the  other  two  it  is  found  anterior  to  that 
line. 

(1)  Backwards  and  upwards.  Head  rests  upon 
ilium,  just  above  and  h(>hind  acetabulum,  the 
"  i/i'<I(irnh'n)i  iipn?i  fJir  (Jorsi/m  i/ii."  (2)  Back- 
wards.    ITead  rests  upon  ischium,  and,  as  a  rule, 
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about  on  a  level  with  the  ischial  spine.  The  dis- 
Inratuni  into  the  snatu:  ,iofc/i/'  (:})  K.rwards 
and  downwards.  Head  rests  on  thyroid  foramen. 
The  "  ohturator  or  t/n/roid  dislocation.  (4)  r  or- 
vvarJs  and  upwards.  Head  rests  upon  the  body 
nf  the  pubes,  close  to  its  junction  with  the  iliuin. 
The  ''dislocation  upon  the  pubes." 

The  above  arrangement  represents^  also  the 
order  of  frequency  of  these  luxations,  No.  1  being 
the  most  common  dislocation  of  this  part,  and 
Xo.  4  the  most  rare. 

General  facts.  — In  all  thcs^j  dislocations  ot  the 
hip,  (a)  the  luxation  occurs  when  the  linib  is 
in  the  position  <tf  abduction:  (h)  the  rent  in  the 
capsule  is  always  at  its  posterior  and  lower  part; 
(c)  the  head  of  the  bone  always  passes  at  first  more 
(.r  h'ss  directly  downwards;  (d)  the  Y  ligament  is 
untorn,  while  the  liganientum  ten's  is  ruptured. 

(a)  It  is  maintained  that  in  all  luxations  at 
the  hip,  the  pelvis  and  femur  are  in  the  mutual 
p<;sition  of  abd  iction  of  the  latter  at  the  time  of 
the   accident.     The    direction   of   the   neck   of   the 
femur  and  of  the  acetabulum,  and  the  position  of 
the  cotyloid  notch,   all   favour  dislocation  in  the 
abducted  posture.     The  lower  and  inner  part  of 
tlie  acetabulum  is  very  shallow,  and  the  lower  and 
posterior   part   of   the   capsule   is   very   thin.     In 
abduction,  the  head  of  th(^  bone  is  brought  to  the 
>hallovv   part  of   the   acetabulum;    it  moves  more 
than    half    out    of    that   cavity,    it    is    sui)i)ort4-d 
.Illy  by  the  thin  weak  part  of  the  capsule,  and  its 
further   movement  in   the   direction   of   abduction 
!^  limited  only  by   the  ])ul)o-f«'moral   ligament,   a 
-somewhat   feelJle   band,     in   abduction   the   round 
ligament  is  slack,   and  in  abduction   with  flexion 
iioth  the  Y  ligament  and  the  ischio-fcinoral  liga- 
ments are  also  relaxed.     In  the  position  of  abduc- 
•  ion,   therefore,   no  great  deuree  of  force  may  be 
nquired  to  thrust  the  head  of  the  bone  through 
iiie    lower   aiiu   pOsteritrr   patu  vii   iPn;   CiifaUie   una 
displace  it  downwards. 

(/>)  The  above  being  allowed,   it  will  be  under- 
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Stood  til,,  Au-  ifiit  in  the  capsule  is  al\s;ivs  at  its 
Ito.strrior  and  lown-  pait.s.  ■' ( iciirrallv  tlir  rup- 
ture IS  jagged  and  irregular,  hut  will  be  found 
to  extend  more  or  less  directly  froni  near  the 
shallow  run  of  the  acetabulum,  across  the  thin 
portion  of  the  capsule  to  the  femur  near  the  small 
trochanter,  and  then  to  run  along  the  back  of  the 
ligament  close  to  its  attachment  to  the  neck  of 
the   bono       (Sir   Henry   Morris). 

(r)    If  the  position  of  the  limb  at  the  time  of 
the  acculent  be  considered,  it  will  be  S4'en  that  the 
temur  will  in  (■r(ri/  case  be  displaced  downwards, 
there  IS,  indeed,   but  one  primary  dislocation  of 
the  hip-  a  luxation  downwards.     The  four  forma 
given  al)ove  are  all  secondary,  the  bone  haying  in 
each    instance    first   passed    downwards    befoi.'    it 
moved    to   any   of   the    positions    indicated.     This 
pniiit  has  been  ably  demonstrat<'d  bv   Sir  Henry 
Morris,  whose  account  of  the  anatomy  of  hip  dis- 
locations is  most  valuable.     The  head  having  left 
the  acetabulum,   its  ultimate  destination  will  de- 
?'^t"/Ii"''?"  f'^V  ^"h^^'^cter  of  the  dislocating  force. 
.  It  the  hmb  be  flexed  on  the  pelvis,  and  rotated 
inwards    or  the  pelvis  be  coriesi)ondingly  moved 
on  the  thigh  at  the  moment  of  displacement,  thr 
head  of  the   femur  will   take  a  backward  course 
and  rest  on  the  dorsum   ilii  or  some  part  of  the 
ischium.     On  the  other  hand,  extension  and  out- 
ward rotation  will  cause  the  head  of  the  bone  to 
trave    upwards  and  forwards,  ard  what  is  called 
;i  dislocation  on  to  the  pubis  will  occur 
if    the    dislocation    is    neither    accompanied    nor 
followed  by  rotation  or  fixed  flexion  or  extension, 
the    tiead    of    the    femur    will    re.nain    below    the 
acetabulum,    and   will   occui)y  the   foram«'n   ovale 
if    It    takes    a    slightly    f.Tward    direction    in    its 
descent,   (,r  some   ))osition   near  the  tuberosity  of 
th.yschium   if  It.  leaves  its  socket   in   a  backward 
and   downward   direction   "    fXrorriy* 

('/)  The  Y  ligament  is  neyer  torn'in  any  regu- 
lar dislocation.  It  IS  saved  by  its  great  d<.nsUy 
and    the   circumstance   that   it   is   probably    more 
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><]•  less   i''l;i\('(.l  at   tlir  tini 
i!i<.'tlu)d   of    K'lliu'inu;   tii< 
jiiilatioii    (Npcmls    t"<>)"    ;t- 
•  lir    iT  n'^i  it       (if    the    Y 
ill."  f.      rum  to  ;<■    h-vtr 
fi'iiuir    is   the    l(»iig   arm 


«if  tlif  iuxatioii.  Tlin 
•  dislocations  ny  maiii- 
t-  success  mainly  upon 
iigamcnt,  which  acts  as 
i  which  the  sliaft  of  the 
and   tliL'   iit'ck   the   shoit. 


In  the  hackw;  id  luxatioijs  the  head  is  hehind  thu 

V   ligament,   and 

III     the     fo   ward  y^t^ > 

'isplacemeiits  in 

iront  of  it. 
The     anatomy 

of   each    form   of 

hip  dislocation.— 

Xos.    1     and     2  : 

T  li  c     d  I  s  J  o  r  a  - 

'lo/is    back  ira/ils 
Fig.    107).  -The 

!(' mural    head, 

lia,  ing  been   dis- 
placed     in      the 

way  indicat<-^d,  is 
arried    towards 

I  lie     dorsum     or 
ciatic    notch   ]>y 

'he   glutei,    haiu- 

-ti'ing,     and    ad- 

'luctor      muscles. 

Tht!  bone  having 
;ikcn  a  general 
iirection  backwards,  the  height  to  wiiich  it  asc<'nds 
Impends  mainly  upon  the  nature  of  the  dislo- 
ating  for( -',  and  also  up<  ii  the  extent  of  the 
ii))ture  in  the  capsule  and  the  laceration  of 
he  obturator  interims  tendon  and  other  small 
xtcinal  rotators.  The  dorsal  dislocation  is, 
herefore,  ;i  mori'  advanced  grade  of  the  sciatic. 
'Ik'    more   extreme   th.     flexion    and    inward   rota- 

-.  ..f      4'...-.      f^-.-.-.  .?      fl-.  .■     ..-.^  .1   -.— .  f         f!-.  ;-.-.       -...      1-.1-    .!■:- 

^  the  dislocation  to  be  sciatic.  More  mocierato 
lexion  and  inward  rotation  will  j)roduc(>  a  luxa- 
i<>n    uooii    the    dorsum.       (n    the    dorsal    luxation 
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107.     Dislocation     upon 
dorsum  ilii.      (Hx/r/oir,) 
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the  lu'ad  is  uljove  the  cibtiuat-or  iiitermis  toiiduii, 
while  ill  the  stiatic  form  it  is  huh-w  it  (Bigilow). 
Morris  has  bmi  ahh'  to  liiitl  hut  one  case  uf  direct 
dishn-atioii  of  tht;  femur  backwards  on  to  the 
ischium.  In  e\rry  instanco  it  passes  first  in  a 
downward  direction,   and  then  backwards. 

Bigelow  states  that  there  is  no  evidence  to  show 
that  the  h(>ad  of  the  femur  has  even  been  actually 

displaced    into    tliC! 
sciatic  notch. 

In  these  back- 
ward dislocations 
the  ilio-psoas  muscif 
is  gi-eatly  strct<;ho(l. 
The  tpiadratus  fe 
moiis,  the  obtura- 
tors, the  pemelli, 
and  the  i)yriformis 
are  more  or  less 
lacerated.  The  i)ee 
tineus  is  often  torn, 
and  the  glutei  mus- 
cles even  may  be 
ruptured  in  j^ait. 
The  great  sciatic 
nerve  may  bo  com 
])ressed  between  th<' 
femoral  necjc  and 
the  rotator  muscles, 
or  between  the  head 
b'l^.  108.  — Obturator  or  thyroid  of  the  bone  and 
dislocation.     (Ii,,„loa:)  the  tuber  ischii.     In 

both  of  the  backward  luxationj:  there  is  shorten- 
ing due  to  the  circumstance  that  the  line  between 
the  anterior  superior  spine  and  the  femoral 
condyles  is  less<'ned  by  the  displacement  back- 
wards of  the  bon«>,  with  the  additional  shorten- 
ing, due  to  the  circumstance  that  the  line  between 
l)y  the  passinsT  of  the  ffiiiiiml  h.i>nA  r-A-.r -.c-.  t^v..-. 
le.el  of  the  acetabjliMn.  The  adduction  ami 
inversion  in  the  main  depend  upon  the  position  of 
th'^  head  and  cervix,  which  must  follow  the  plan 
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"t"  tilt:  liMiic  iipuFi  which  thf.x  li<'.  This  nn^itioii  is 
inaiiitiiiiii'd  hy  thf  tfiiso  Y  iieaiiuiit.  Tru'  (hnna^t) 
ilitiie  t(t  thf  cliitf  fxti'inal  rotatois  places  them  also 
liorx  (Ic  rtnnhdt.      The  flexion  is  due  to  the  trnsion 

f  the  Y  li^aiiiiMit  and  of  the  iliopsoas  muscle. 
Xds.    ;>    and    1  :    Die   <] ixlordt ion    forii tn-//<. — If 
;he    head    afti-r    leaving    the    acetabulum    simply 
iMives      a      little      for- 
bids ahui^  the  innr)- 
■  'l^r  of  the  sock<4,  the 
Miyi'did      luxation      is 
hi'uduccd     (Fipc.     lOH). 
1  f  it   f^oes  fait  h«T  and 

iM\  rs  u]i\\  anls,  thf 
'   u  h  i  c      disi)lac<'iiu'nt 

ill  iTsiilt  (Fi^.  1(1!)). 
Thr   lattiT   dishicatiiin 

-     thrrefore     jjvit     an 

iKanced  form  of  the 
lii'iiicr.      Whethci-    the 

lad    will    remain    in 

111'     thyroid     foramen 

■    aseend    on    to    the 

11  h  e  s      de))ends      on 

lirthe)'  extension  and 

'. ration   outwards   ae- 

'iii])any  the  disi)laee- 
!■  int.  If  these  occur 
"If      puhic      form      is 

induced.        In     these 
M juries  the  pectineus, 

'  aeilis,  and  adductors 
11  ill'  more  or  less  torn, 

liile  the  ilio-psoas,  glutei,  and  pyriform  muscles 

le  much  stretched.     The  obturator  nerve  niay  be 
retched  or  torn,  and  in  the  pubic  luxation  the 

titerior  crural  nerve  may  be  involved.     The  ab- 

uetion  and  eversion  of  the  limb  noticed  in  these 

.  ..  .  i  •   -       1  „ 

•ji; 


Fig.    109, — Dislocation    upon 
the  pubes.     [Bniiluu-.) 


;i(l  of  the  bone,  fixfd   iiiori'  or  h-ss  Ity  thf  Y    liga 
•tit.    and   part'.\    upon   the   action  of  the  gluteal 
iisclfs  aiitl   some  of  the  small  ext^>rnal   rotators, 
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to  be  lengthonod.      This  lengthening  ip.   however 
only  apparent,  and  is  due  to  the  tilting  down  of 
?he    peWis   on   the    injured    side.    Jn    the    Pubic 
dislocation   there    is   shortening,    the   head   being 


F'lrst.- 


T(.     n  ■lax- 
ligament. 


11 


le 


which   arc   tightlv   stretched.     The  flexion   of  the 
iimb  is  mainly  due  to  the  stretching  of  the  ilio- 

^"Tn  "hrthyroid  luxation  the  extremity  is  said 
to  be  lengthened.    ,This  lenglheni.g^^i..^  howe^•er, 

)ic 
IS 

carried  above  the  acetabular  leve  . 

Of   the   modes  of    reducing   these    dislocations 

bv  manipulatioa  liHle  can  be  said  here.  Ihr 
Inorc  usuLl  proceedings  ma.v  be  briefly  summarized 
as  follows  : 

-Flex   the   thigh   in   tuo\ 

adducted      p(jsilion 

in     luxations     Xos. 

1  and  2. 

Flex  the   thigh   in   th(! 

abducted      position 

in     luxntions     Nos. 

W   and  4. 

,  ,   .    {To  bring  back  the 

.9rro/?J///.- Circumduct  out  in  |  |^^,^j   ^,^   ^^^^    ^.p,^j, 

Nos.  1  and  2.    _    .    -^^  ^iie  capsule  by 
Circumduct    in    in     ^j^^  ^^^^^^  j.Q„te  that 
Nos.   3  and   1.       I  jj.  j^^^j,  escaped. 

77/ /n//y.— Extend    in    all    cases.     To    induce    the 
'head  to  (>nter  the  acetabuhnn  ag.an. 

In  reducing  dislocations  of  1m  hip  it  may  bo 
noted  that  the  internal  condyle  of  tlie  femur  faces 
in  nearly  the  same  direction  as  the  head  of  thi; 
bone. 

It.  aiiipiiliitioii  of  flH'  tliiu^li  :it  tlio  lii|>- 
ioiiil  many  methdds  may  1m>  «  niplo.'.ed,  l)ut  tluMv 
is  a  C(.ns<'nsus  of  oitiaion  llial  it  is  wise  to  design 
the  operation  so  thai  the  fnnoral  vessels  may  l*'^ 
secured  in  the  ])r<'i  iniiiiar\-  incision.  _  In  di-' 
;irliculal  ion  bv  a  raecpiel  shiipr.i  incision,  tli" 
part  K  present  in«  He  liandle  is  placed  over 
iiie    upper   :;    inches   ol'    i  he    f<'nioral    artery,    con'- 
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crural 
Iho   psoas 
iihturatov 


nervo 


mericing   above    at    Toupart's     igamcnt,    .-^I'.^l   ^1^« 
.    iptical  part  is  carried  round  the. inner  side  of 
the    limb     4    inchrs   bolow    the    pubic   spine,    and 
bought    up    on   the   outer   side,    below   the   great 
ochanter.'^  The  surface  markings  f.r  the  femoi-a 
artery  are  given  at  p.  512;. the  <>ngm  of  the  deep 
femoral    artery    and    its    circumriex   bivanches    1  c 
al)Out    n    inches   below    Poupart  s    ligament,    but 
It  is  frequently  h  an  inch  higher  or  lower,     ihe 
cmimon  femoral  is  separated  from  tho  capsiile  o 
the   hip-joint  by   the    psoas   muscle  •    the   femoial 
vein  lies  close  to  its  inner  side,   and  the  anterior 
i    an    inch    to    its    outer    side,    on 
muscle.      Branche..^    of   the    sciatic   and 
arteries   also  enter   the   thigh   and    rc- 
(luire   to    be    secured.      The    Ticrvrs    divided    are: 
the  external,  middle  and  internal  cutaneous,  the 
internal   saphenous,    the    deep   museailar  branches 
of  the   anterior  crural,   the  obturator,   tno   great 
and  small  sciatic.     The  musries  divided  -ye  :  the 
sartorius,    quadriceps  extensor   cruris     adductois 
magnus    and    longus,  , gracilis,    and    J;'^m^trings^ 
The  capsule   of  the   joint  is  divided,   the  head   of 
the    femur   thrust   from   its  socket,    and   the   liga- 
nientum  teres  cut.     The  attachnients  of  the  follow- 
ing structures  to  the   upper  third  of  the   femur 
have    to    br    separated:     the    glutnus    maximus, 
uiedius,   minimus,   pyriformis    gemelli.   obturator 
internus    and    externus,    qu.adratus    femoris     ad- 
ductor magnus,  brevis,  pectineus,  psoas  and  ilia- 
cus,   with   tlie  e.ipsuiar  ligament. 
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THE    THIGH 

Under  th-.  term  "  the  thigh  "  it  will  be  convenient 
to  describe  that  part  of  the  lower  limb  that  ex- 
tends between  the  regions  just  described  and  the 
districts  of  the  kn.>e  and  jx.phteal  space. 

5^iii-ra<-4>  aiialoiiiy.-  In  muscular  subjects  the 
outline  of  the  thigh  is  irregular,  but  m  the  less 
muscularly  d.'\ eloped,  who  are  provided  with  a 
good  share  of  subcutaneous  fat,  th^  limb,  in  thr^ 
section  of  it,  is  more  or  less  evenly  rounded,  ihc 
prominence  of  the  rectus  muscle  is  noticeable  on 
the  front  of  the  thigh,  especially  when  the  musclo 
is  in  action.  To  the  inner  side  of  this  structure, 
and  conspicuous  along  the  lower  half  of  the  thigh, 
is  the  eminence  formed  by  the  vastus  internus. 
The  mas-,  to  the  outer  side  of  the  rectus  is  cf)ni- 
posed  of  the  external  vastus  muscle,  and  occupies 
the  greatt^r  part  of  the  limb  in  this  region,  being, 
howeve  •,  mor(>  conspicuous  below. 

Uunning  down  the  anterior  and  inner  aspect  of 
the  thigh,  from  the  apex  of  Scarpa  s  triangle, 
is  a  di'pression  which  indicates  the  interval  lie- 
tw(M'n  the  quadriceps  muscle  and  the  addui;ors. 
Al.)ng  tliis  groov(>  the  sartorius  lies.  (|ver  the 
•urface  of  the  vastus  .xternus  a  longitudinal  de- 
pression is  often  io  br  oliserv(;d,  formed_  by  the 
pressure  exercistMl  by  thi^  superimiiosed  ilio  tiltial 
band  <if  litr  fa^'ia  bda.  Th-  baiiisliing  muscb" 
..•.:-.:...*  ■.i-;!!;'!! V  \ M'  f I '. k!  i > ! L! u ! sh c (1.  (lie  oi^e  fpoiii  the 
(.thi'r    above    the     popliteal     space,     nor     is    th.'ir 


ri-.ap.  XXII] 


THE    THRIIl 


641 

The 


separation    from   tlio   adductors   ^'^^  f;  t"^;  ^,.    ^^s 

separation,  however,  bctwr-n  thrni  aiid  tht  wistus 

eK  ernus  is  distinct,  and  corresponds  t..  the  posi- 

tr>n      f   the  external  intermuscular  s.'ptum.    .ihe 

;^    of  th'fenliral  vessels  has  already  lx.n  given 

n     ^)1-')       Th'    long    siiphcnuus    vnn    ..uUmss    i 

e  thfjb  the  course  of  the  sartorius  muscle    and 

mav  •     n  'resented  on  the  surface  by  a  line  draw 

fK^mThe  region  of  the  saphenous  opening  (p.  ol'i) 

;  the  po^t:-'^''^-  ^^'^''  "^  ^^?  r'TiW"  femur 
•It  the  level  of  the  inner  condyle  of  the  femur. 
Tie  long  saphenous  nerve  foUmvs  the  course  ot  the 

..aural  arttry,  lying  first  to  the  outer  side  o    that 

^psst'l    and    then    gradually    crossing    it.     in    mt 

[.^:Sr  f^mnh  of  il  thigh  the  nerve  V^^^^^^ 

f.,.ver  of  the  sartorius  muscle  to  the  iniur  ^i^>^      ^ 

e  knee,   and   is  accompanied  by   the  supej  i    a 

l.ranch  of  the  anastomotic  artery.     A  line  tirawn 

wn  the  back  of  the  limb  from  a  point  nudway 

tween  the  great  trochanter  and  tuber  isdiu  to 

hrmrddle    of    the    ham    will    correspoad   to    the 

'rearsciatic  nerve  and  one  of  its  tontinua  ions 
fl  e  int  'rnal  l)oplitval  (...   p.  500.    The  grea      runk 
usually   bifurcates    a    little   b.-low    the    middle   ot 

''""The^Hkiii   of  the  thigh  is  coarse  on  the  outer 
.ule  of  the  limb,  but  internally  it  is  thin  and  fine, 
and  is  apt  to  be  readily  excoriated  ^v  i  i^applieu 
l.andages  or  splints.     It  is  but  ^^^>'»«'"  >,    ^^'^^^'"^^ 
file  subiacent  parts,   a  circumstance  that  greatl\ 

;  voul^'tiie  performance  of  circular  ainpuUitions 
in   this   region.     At   one   place,    howevei,    it   is   a 

Itle   mo.  'adherent,    viz.    along  tl-   groove   t^t 

spparat   s  the  vastus  externus  fV'";,^''^      "  il  hr 
,aus  "es,  and  that  corresponds  to  the  outer  mter- 
'  ular  septum.     Th,>  laxity  of  the  subcu  aneous 
/sue    favoArs    extensive    extravasations    beneath 

th.   skin,    and   permits  of    '^',K'^  .^^I^^  ^'  /-"^r?". 
inrni  being  torn  up  m  cas-s  of  injury  to  this  part 

'if  the  extremitv.  ,      ,-    ,      .     n        .<.„ 

The    laM-ia  lalsi  inv(>sts  the    unb  a    all  i)aits 

'      •«      If.  IS.  thiokeKt  at  its 


I  IKI- 


a    i  ij^ii"  iy 


/»  4  i 


^.1        4ir 


tA2 


THE    LOWER    EXTREMITY 


.  Chap. 


outer   side,    where    it   forms   the   ^^'^^^    ^\\^^,^  ^'^,f 
band.     It  is  thinnest  at  the  upper  and  ^     ^^ 
peet  of   ihe    thigh,    '.vhere    it  covers   the   adduao^^ 
nuseles.     It  increases  considerably  in  stiength  as 
t  api  -oaehes  the  front  of  the  J.nee,  and  attach. 
Itself    to    the    tibia   and    lateral    ^^^^Jj^';i\.f^  ^l 
patella.     This  fascia  resists,  especiall>  at  its  ..itci 
part,   the  growth  of  tumours  and  abscess.-.    •     U 
imits  deep  extravasations  of  blood.     1    has  occaj 
sionallv  l)een  ruptur.d  in  part  by   viuk   ce,   and 
through  the  rent  so  forn.ed  the  subjacen     muscle 
has  bulged,   forming  what  is  known   as  a  hei      a 
of  the  muscle.     This  condition  has  been  niet  w  th 
in   the   case   of   the   quadriceps   Hiuf^'l^S    ^"^,  ^j^o 
of    the    adductor    longus.       huch       hernne        u-ie 
probably  associated  with  some  rupture  of  tne  tibiCb 
o     the    muscles   implicated.     Two    deep    processe 
of    the    fascia    are    attached  .  to    the    femur,    and 
form   the   outer   and   inner    intermuscular   septa. 
The   outer  septum   separates  the  vastus  externus 
from  the  biceps,  and  the  inner  the  vastus  niternus 
from    the    adchictors.     Together    with    tlic    fascia 
lata,    these  septa  divide  the   thigli   into  two  apo- 
neurotic   spaces,    which    can    be    displayed    in    a 
transverse   section   of   the   limb      These   divisions, 
however,    are   of   little  surgical  monient    and  the 
luner  septum  is  often  so  t bin  and  fee))le  that  it 
could  have  but  little  effect  in  directing  the  course 

of  an  absct>ss.  .  i\  •   \      +u^ 

In  circular  amputations  of  the  thigh  the 
iiiiiH4-l<>*^  aiv  apt  to  retract  unevenly,  since  some 
are  attached  t.)  the  IVuHOal  shall  while  otliers 
are  free  'J'he  muscles  so  attaehed  are  tlie  acl 
duetors,  vasti,  and  crureus,  while  the  free  inus- 
eles    are    the    sartorius,    rectus,    hamstrings,    anil 

gracilis.  .      ^,        ^       , 

In  spit<>  of  its  great  strength  the  tv>ndon 
of  the  (piadri'jeps  may  be  ru])turrd  by  muscular 
^iolenee.  A  good  example  of  such  an  aceideni 
m  r.-corded  bv  Mr.  lir.xant  {\f'</.  riwr^an^l  Gaz.. 
1H78)  A  man  aged  Vl  stiimhied  and  feii  ouwii  a 
pit  10  fei't  deep.     On  examination  the  te-ndon  wa; 
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*^^'^^  I      -^   the 

1   i\\o  trap   abuvc   Lut. 

'■""•■•>  '••  '"=,  '■•'■ISrVS^'v'"  "-  -^T^^'a  some- 

^'ppenol  to  the  ^^^t^ius  muse  e  .^,       ^ 

happen^ '^^  insertion  in>^o   lul.       ,,,,i,.,.,()r  bor- 

lUst  before  -  ^msu  ^^^^^^  ^^V    In  the  case 

,11  ai)oneur()iic  \^^1' ^  .1  ^  knee-ioint.     in  tnt  ^^ 
I  ,.  Vo  the  capsule  "^,  ^l^f,    thb  expansion  is  said 
>'     je''to  (/.^''H-c^   ^';'':ndtbV  muscle  itself  to 
/hav.    been  ruptured,   ;^,^/;^^;,l,,.,,a^    ,n    con- 
,V('    bren    tuund    d\\\*^.V'K^.t-rU    a    man    a^ed   40 
;     lenee.      The    /-^^'^^^I'V, he    position    assuil.ed   b.v 
vas  squatting,    m  the   P  ^        ^^^^^^^  . 

uis  dias^nosed.  i  .  huiatured  at-  an\ 

^'^^The  l«'.»«»-»»  •"■**'  \;\hgh     and   the   com- 

tnnter's  eaaal.  .^^^^'^^i  ,vhich  isolated  brancht^ 
ni  the  remarka\)le  ^^^y  jn  damaged.     Thus, 

;,f  a  main  artery  are  oft  njilc^  ^.an-cook,  ^vho      n 

,,,„pier  relate,  tbe  case  o      ^^^^    ^^^    "^^^^  ^  .'' •  t 

-r^r^alTbi^hl^'Waujstthe-^ 

-i'     Jl.'d  to  a  «ubcutaijo.us  1    Pture  c        ^,^^^.3,,. 

,v..ntulo(l  vv^is  tlio  111  '  I  ^,  ,  profunda.     1  ..'^, 

ruot-     • 

\V(«11. 
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I  i-:irUii'<>^   «r   tiK'    (Viiiiii-.     Tlic  sh.-ift  of  tlh  , 
tcnmr  liiay  be  hn.kon  at  any  part,   hut  the  lesio;:! 
IS  most  common  at  the  middle  thud  of  the  bone 
and  least  Irequent  at  its  ujjper  third.     If  broken 
Dy   direct  violence   the   fracture   is   usually   trans- 
verse,   and    if    by    indirect   vioh^ncc    it    is' usually 
oblique      Ihe  probability  of  a  fracture  being  due 
to    direct   VKuence    diminishes    in    the    bone    from 
below  upwards,   while  th.^  probability  of  a  lesion 
irom  indirect  violence  increases  in  the  same  direc- 
tion.    Ihus  It  happens  that  the  fractures  of  the 
upper  third  of  the  bone  are  usually  oblique,  while 
those  <5f  the  lower  third  are  more  commonly  trans- 
verse.    In   the   middle   third   the   numbers  of   the 
transverse  and  oblique  fractures  are  more  nearly 
alanced.     The   femur   has   often    been   broken    il v 
muscular    violence,     but    it    is    dcubtful    if    thi- 
has  ever  ni.cirred   in  other  than   a  diseased   bone. 
fhnf''l'''"'\    '\,    ^'i'^'^'    '■''^^    *^'^'    -I'^-'iuit    of    force 
Vnli;  !  *^'    '    r"  iu"^  ''  '"*^*"^  insignitieant.     Thus, 
Vallin    reports    the    case    of   a   girl    aged    IS     de- 

f.°f/Ml  as  robust  who  broke  the  f.-mur  about  its 
middle  while  in  the  act  of  mounting  a  table  for 
the  purpose  of  undergoing  a  vaginal  Ixamination 

tbe"Hn?'''f  f '''''^"''"  ^"  the  ui)per  third  ,f  the  bone 
the  line  of  fracture  usually  runs  downwards  and 

hrrcrih'e  di;'%-"  "'-''^^"^  ''•••^^•^"'••^^  "^  ^'^^'  "^i J'"'' 
third  the  dir.-ction  IS  more  comm-.nly  downwivrds 

and   forwards,    with   a   slight   lateral    inclinat  o 
that    IS    someti;nes    inwards    and    sometimes    out 
wards,     fractures  of  the  lower  thir.l  of  the  lu.ne 
are  discussed  m  '..niie.vinn  with  the  regi,,n  of  the 
knee  (Chap.   will.).  ^  ^"*- 

•]\i^'l/'*'^/^'"'    ^^    fractures    of    the    upper    ind 
middle  thirds,  the  displacem,.nts  of  theTragmAit 
depend  greatly  upon  the  obli.piity  of  the  frS^ture 
j'Xs  a  lule  the  lower  fragment  is  drawn  up  behind 
the    upper   one   by   the   hamstrings,    aided   by    tie 
H'c-  us      gracilis,     sartorius,     t.^nsor    vagina-'    and 

::;!i::^^:^r;'^"l-/-'---i:^Httiet<,its^.m:r:ic' 

rri„.    1    ,; ;"";',,""    ""'    lasi-named    muscl«'s. 

i  lie     lower    «<ii( 


>f    the    iipprr    fiagnirnt    usually 
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n,-,,j<.ets   forwards  and   a   little   backwards. 

i.  produced  by  the  ag.ncy  of  the  lower  fragmen 

V  '.leli  tilts  the  upper  piece  of  bone  m  the  direct  on 

nan).>d.     in  the  fracture  of  the  upper  third  of  the 

shaft  the  projection  forwards  of  the  upper  trag- 

r.u-nt  is  aided  l)y  the  ilio-psoas  muscle      Ihus  the 

,|,.f,.rn.ity   pn.duced   in   fractures  of   the   femoral 

t.aft  is  usually  angular  in  charaeier.     Ihe  evvr- 

luu  of  the  foot  noted  in  fractures  of  the  femur  is 

ii.o  to  the  weight  of  the  limb,   which  causes  the 

;„!pless  member  to  roll  out,  aided  probably  by  the 

i.tion  of  the  external  rotator  muscles. 

Certain   spiral   fractures   (helicoidal   fractures 

r  Leriche)  may  be  produced  in  the  Imver  part  ot 

h,    shaft  as  the  result  of  torsion.     M.  lere  finds 

.^  .xperiment  that  if  the  limb  be  carried  forw-a-ds 

,1  front  of  the  ..pposite  knee,  and  the  foot  rotated 

iitwardr.,  a  spiral  fracture  can  be  produced  at    he 

iiuticni  of  the  lower  and  middle   thirds  ot   tlie 

iiuir.     A    like    fracture    at   the    same    level,    but 

ith  the  diiection  of  the  spiral  reversed,  can  he 

ludueed  by  carrying  the  limb  outwards  and  then 

laliiig  it  inwards. 

MioiK'iiiii^'  or  llM*  limb  :it«'i-  liJMliiro.^ 
ii  is  doubtful  if  a  fractun>  of  the  shaft  ot  the 
iiiur  can,  after  any  treatment,  be''ome  united 
ilhout  somi!  shortening  resulting,  save  in  a  lew 
.((■ptioiial  fuses.  It  is  imixirtant,  m  connexion 
ilh  this  sul),iect,  to  remmiber  that  the  lower 
nibs  mav  I).'  normally  of  unequal  length  Pr. 
>  ight  of  Brooklyn,  has  fully  investigated  this 
,il(.'r,    and     arrived     at     the     followitig     conehi- 

■  jis  •  (1)  Thr  gn;u<  r  numlxM-  of  noiinal  lower 
Mbs  are  of  uiu'cpial  length;  (-2)  the  left  limb  is 
ten  long.T  lluin  the  right  :  {:))  the  average  in- 
Miallty  of  iHirnial  lower  limbs  is  probaiily  about  i 

an  inch;  M)  t!;r  average  am^nint  of  shortenuig 
!,r  a   fracture  of  the  feni'-r  that  has  been   vsell 

■  ;it,.d  is  about,  :|  of  an  inch  ;  (..)  in  about  one  case 
I, .11  (.r  flev.n   the  two  liinb^  will  l)e  found  to  bo 

..II.'  limb  can   nevcf  be  a  certain  standard  (f 

s 
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vsult  (.f  the  car.l-ul  rxanunutinn  of  su.no  sev  .  . 
skeletons,  stat.K  that  l.oth  the  l"'-v^'''  1"''\;^,/  .^  ';' 
.qiiM  lenirth  in  .mly  about  10  per  cent.  <'  ;^  ^  ^:  ^  f; 
He  also  found  that  the  fcnnn;  was  mo.v  fn-quri,tl> 
the  s«Nit  of  variation  tlian  tlio  til)ia. 


a  S 

I-ig,  110.— Transverse  section  throuj^li   the  midd.e  of   tlie 

lunijiw  /    -.•iiinnu<.     1,  irnioMil  niUTV  ;  -'.  iiif.it   Mi.itu    nil 
•      T  'u'-iplun  .u^  vrm  ;   I.  ini.UlU-  .'    l,'iu-ntH  'VTvo  :  o  o.vU  .  n.il 
;ut'nu'>M''n.rv..;   li,   i-Munuin^   braiKlu-s   iK.m   i.rolumU ,   ,. 
<\\\\\\\  sci:itic  IHTVC. 

4iii|>iit:it!Oii   or  llir   IIm«Ii.     As  a.K  ad\  uh  n 

tioncil,    tho    uu<(Hiai    coiit  rait  lou    of    tV    inusclos 

renders  a  cireiilar  amputation  unsuitahle  tor  tut 

thlsh.      Henee   the   (,i..'ration    pirfcnvd   is  one    in 

.•1  i„...  .    n.,.,    ;,.    f. ,,.•.., ,,1    f>i,in    Uir>    tissues    11 

fr.,nt  of    tlu>    thitih.    and   a    si.o.ter    Hap    froin_th< 
Klrurlr.ivs   on    llie    pnst^Tior    aspect.      1  hi'    varioii; 
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-Mur(  HITS    wlih'li    ale    'ii\(il\r(l    and    tlir    irlatinii 

|ii|i    iif    (lie    111!.'    til    till'    ntlicr    ai<'    Ix'sl.    till  <.l''ist<  ii  i(l 

li\  cxaiaiiiiii.L;-  n  section  nf  Uic  tliiKl'-  •'^ucli  .'is  is 
-linwn  in  Fig.  HO.  Th<-  parts  cut  aro  th<'  following  : 
ill.'  (iiiadricvps,  sartnrius,  gracilis,  long  and  great 
.iildiictoi's,   and   tile   iluvc   jianistriiig  nmsclrs ;   tli<' 

ui»ri'iicial  and  deep  femoral  vessels,  the  descend- 
ing branches  of  the  external  ciiciuntiex  artery,  the 
luwer  perforating  vessels,  and  the  long  saphenous 
\ein;   the   main   In'anches  _of   the   anterior   crural 

leive  (middle  cutaiK^ous,  internal  cutaneous,  and 
muscular,  together  with  the  h.ng  saphenous  nerve), 
tlu!  anterior  hranch  of  the  ext(<rnal  cutaniMius 
nerve,    tht;    ohturator,    and    the    great   and    small 

eiatic  iier\es. 
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In  this  fhaplrr  will  he  eoiisi 


dfrt;d  th»;  articulation 

thr 


of   the   kiu'c,    the   soft   parts   alunit  the   joint, 
IM.plitral  spier,   the   low.-r  eml  of  the   femur     tlir 
patella,  and  the  upper  ends  of  th.>  tibia  and  tibula. 
«^iii-I:h-4'    Jiiisiloiiiy.     Ill  til'"  i''<Jiit  <^'i  the  kiii" 
the   patella  can   be    distinctly    felt   and   sren.     it- 
iiiu.-r  border  is  a  little  nmre  i)rominent  than  th. 
outer.     \Vhen   the   limb   lies   in   the   extmdrd   pos 
tare,  with  the  cpiadriceps  relaxed,  tlu'  j)atella  can 
be  moved  to  and  fro,  and  appears  to  1).>  but  loose  v 
attached.     When  the  quadriceps  is  contracte(    lli._ 
b..no  is  drawn  upwards,  an<l  becomes  lirmly  hx.-d 
against   the    fnnur.      In    fl.^xiun    of    the   joint   thr 
l.atrlla  sinks  into  thr  h<>ilow  brtwern  the  tihia  an. I 
Ihe  in«ercon(l\loid  notch,  and  is  very  in-nly  fix.d. 
In  this  position  some  j.art  of  (he  Ir.chlrar  surlaci 
.,f  the  femur  can  In-  made  out   altove  the'  pat-lla 
On  each  side  df  th(-  knre-cap  a  hollow  exists  which 
niav  be  completelv  hlled  up  with  fat  in  th..'  obese. 
Wlien  the  limb  lies  in  the  extended  posture  the 
li,t,'am.'ntum   patrlhe   is  not  to  be   very   distinctly 
made  out.     It  l)ecomes  a   little   more  conspicuous 
in  the  tlex.'d  position,  and  is  most  i)rominent  wht  n 
Ihr    quadriceps   muscle    is    vitiorously    contracted. 
The    subpatellar    pa'i   of    fat   bulges   outwards   on 
each   si<lo  of  the   ligament  an(l  may  be  mistaken 
bv  the  iiu'xperienc(Hl  for  fluid  in  th.'  piint. 

'  ( ),|  111,,  inner  side  <  d"  the  kne.   the  f.  >!  lowi  iii;  pari 
,.;,,,  l,r  f.lt    finm  alH.\e  d.iwnwaf.K  (I'in'.    Ill):   tie 
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,„l„.rclr  f..r  111''  ad.lucior  vmx^uus,  :uhI  Ihr  l.'n,l..n 
.,t  iiis.rti..n  ..f  tl.at  inuscln;  tho  innor  condyle  of 
ih,.  frmur,  vliich  is  vny  proiniiirut ,  and  torms 
iht^  v\nvi  part  nf  tlio  r.uinrird  rrninmcn  on,  this 
asnrci,  ..f  tlu>  imnt  ;  and  I. 'low  this  tho  inner 
tul.rn.sitv  of  tiic  (ihia.  lirtumi  th.'  two  lattor 
j,,n(vss(^s    of    l>on.',    the    intcrarticuhir    hno    and 
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lij«.    111. -Surface    intitomy   of   the    inner   aspect    of   the 

knee-joint. 

Mmilunar  cartila.nv  aiv  <'a^i!y  f-'lt-  (l••it,^  111).  On 
ih..  outrv  sidr  of  tho  joint  is  lii.'  oxlrrnal  com  ylo 
nf  th(-  ffiiiur.  whic'.i  is  much  hss  conspicuous  than 
Its  fclh.w  of  tlio  oi.i»osit<'  side,  and  l.ch.w  it  is  tho 
.•nnvspondint?  tuberosity  of  +h.^  Iihia,  forming  a 
marked  pr(.ininenn\  ImmfMliatdy  m  front  of  tlio 
l.icrns  tendon  tlie  ii).i.er  pari  ot  II,-  external 
lajcral  ligament  can  he  fell  when  the  joint  is  a 
litth'  flexed       I'.etween  tlie  tendon  and  the  patelha, 
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llic  luwrr  pari  of  Ihc  iliotiliial  iiroccss  of  lln 
fascia  lata  ran  li.'  (Ictt'ctt'd  as  -  )t(Miiiiiriit  i(iun(]i'»l 
hand,  (IcscciidiiiK  to  tltr  cxtciiial  t nlxTdsity  of  the 
tiliia.  It  is  nidsi  distinct  wlicn  the  knee-joint  is 
fdvcilily  extruded  h.\  nmscnlar  action,  arid  ottea 
stands  out  conspiciioKst^  licm^ath  the  skin.  The 
tiihcicle  of  the  tihia  and  \\\r  head  of  the  fihuhi 
aiT  hotli  ivadilv  fdl,   and  at:-  nrarlv  on  t  hr  sam- 

'rh(^   popliteal   spac(^  oid\-   ai)i)ears  as  a_  hollow 
when   the  knei"  is  hent.      In   the  (^xlended  linih  the 
holh.w  is  i'e]dac(Hl  by  an  e\-enly  rounded  eminence. 
Tlie    crease    m    tlie    skin    that    passes    transverselv 
aci'oss  tlie  liam  is  souk^  way  ahove  the  lini^  of  tlie 
knee  joint.     On    the    outer    side    of    the    space    tlie 
iiiceps  tendon  can   In-  vei-y  readily-  felt,   es])  'ciall\ 
when  the  muscle  is  in  action.     Just  hehind  it,  ajid 
along    its    inner   Ixu'der,    lies   the    jjeroneal    iiei-xe. 
It  can  lie  rolled  under  the  linn-er  as  it   crosses  the 
head    of   the    lihula    to   pass   heneath    the    ])eroneus 
lon.ar.s    muscle.     On    the    inner    side    of    the    ham 
thri'c  tendons  can  be  fidt.     X<\irest  to  the  middle 
of    the    siiace    is    the    lont:,    jiromineiit    tendon    of 
tiie   seiiiiteiidinosus.      InTei'nal    to   it    is   th<'   largci' 
and    less    distinct    semimcmhranosus    teiulon,    and 
still    more   to   the    inner   side   the  ,i;i;uilis   may   be 
niade  out. 

The  po])liti  ;'l  vessels  ent(M'  the  bam  obliijuelv 
at  its  Tipper  and  inner  iKirt,  and  under  cover  ot 
the  semimembranosus  muscle.  The  outer  border  ot 
this  muscle  is  the  tiiiide  to  the  upper  i)ortion  of  the 
arteiy  (I'iu-  111).  The\esselsin  theii' descent  reach 
a  ]ioint  Ixdiind  the  niiiMIe  of  the  knee  j(«inf,  and 
then  ])ass  vertically  ilownwards.  The  terminal  ion 
of  the  po|)liteal  arter>  is  on  a  level  with  the  lower 
part  of  the  tubeicle  of  the  til)ia.  When  the  limb 
is  ilexed,  the  )tulsalions  of  th(>  ;nder.\-  can  be  felt 
and  the  vi'ssel  couipressi'd  ayaiust  the  femur  a 
little  below  its  iioint  of  enh\  into  the  ])opliteal 
sp.ii'e.  'IMie  upper  articular  arteries  iiiri  trans 
\eisel\      inwards     and     oulwards     just     abo\e     the 
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,1,..  til.ia,  aiul  \\ic.  uuU'V  just   ah.ivc  ilir  li-ad  ut  Uu. 
til.uhi.        Th.^    deop    l.ra.ich    ot    the    anastomoticu 
iiiaLHia  descends  to  the  inner  condyle  of  the  J.'  nui 
in  the  suhstance  of  the  vastus  mternus,  and  aloii^ 
tl„>    front   of   th'    adductor    nia^nus   tnidon.      ihr 
internal  saphenous  vrin  passes  up  aUui-  the  hack 
part   of    the   internal   condyle   of   the    lemur     and 
i|„Mi    follows   th-   savtorius   muscle    to   the   tlu-h. 
it    is  just.  hMow   th.^   interarticular     ine   that  tie 
lont;-  sai.h.'nous  urv\r  usually  joins  th.-  vein,      llu; 
shnri  saphenous  vrin    f.^llows   tli.'   middle    luu;   ot 
ll,e  ealf  iust  Ixdow  the  ham,  and  ))ierces  the  deep 
fascia  at  the   lower   part   of   the   popliteal   sj.ace. 
This   v<'ss<l    is   much   less   conspicuous   tiian    is  1  he 
l,,n-  saphenous  vein,   and  is,   indeed,   not  olten  to 
he  seen  unless  varicose.  i      •      4i 

The  internal  popliteal  nerve  descends  in  the 
i.ii(hlle  line,  and  cntinues  the  line  that  marks 
th<.   cuurse   of   the   creat  sciatic   trunk 

In  their  normal  condition  the  popliteal  glands 
are  not  to  be  felt. 

The  limits  of  the  svnoMal  memt)rane  ot  the 
kii(>e  ioint,  and  the  ]),,siti<in  of  the  various  bursa; 
about  this  articulath.n.  will  be  dealt  with  in  some 
.,f  the  subsequent  jiaragraphs. 

Trout  or  lli«'  kiMM'.     The  skin  ovci'  the  tront 
f    the    knee    is    dense    and    very    movable.       1  Ins 
lobilitv     affords    considerable    protectum   to    tiie 
knee-join  ,    csp.>cially   in    stabs    with   buntish    in- 
struments,  and   in   any   injury   where  the   gliding 
movement  of  the  skin  may  direct  the  violence  away 
from  the  articulation.     The  comiK-irative  h.oseness 
,,f    the    intcfiument    is    somefiTues    utilized    in    tli«- 
..Deration  of  removing  so-called   •  lo.,se  cart  ilages 
fnmithe  knee-joint,     it   p.-rmits  the  incision  into 
the  joint  to  be  verv  indirect,   and,  the  skin  being 
,l,;,j„vd    out    of    place    during    the    operation,    it 
r.,ll,,us  that,   Avhen   the   pr-eedure    is  c,.mi)lete,   the 
face    w..und    and    that    in    the    knee capsule    no 
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l,.n,r',.,.  ....rresuond.     In  flexion,  the  skin  is  drawn 
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ti.rhilv   ..\>T   tlir   i.airlla,   nnd.    as  is   tli.'  <-as('  else 
whriv',    wlinv    till-    iiitr^Muii.'nL    hrs    iii.nv    or    lis- 
(lircctlv  upon  llit>  l.oiir,  a  coiuusioii  <imt  tlir  kiirr 
cap    may    i)r()(lucc    a    Irsioii    piecisi'ly    likr   an    in- 
cised   WHIUkI.  .  11,1  f 

In  tlu!  Ldurif  for  1ST7  is  rccordrd  tli(^  case  (il 
a  wry  stout  woman,  a.u^d  r,T.  wlio.  st  umlilinti; 
on  a  hard  road,  Irll  ui'"n  li.r  Ixiit  kii.i'.  'Ww 
skin  was  Imrst  ao'oss  ihr  front  ol  tli<'  km;.-, 
and  a  wound  was  prodmvd  that  was  7  indirs  in 
Icn^^h.    and   was   as  cleanly   cut   as   if   made   liy   a 

scalpid.  ,.       •      (•        it 

'I'htM-e  is  l)ut  little  subcutaneous  fat  in  troiit  ot 
the  articuiation,  aii..  thus  it    happens  that   in  am 
putatioiis  tlirouuh  the  knee  joiid   the  anterior  tlap 
is  ver,\-  thin,  and  is  composed  (.f  little  other  than 
the  simple  integument. 

As    hlistoi's,     and    various    forms    of    counter- 
irritant,  arc  often  applied  to  the  front  of  the  knee 
in  cases  of  disease,  it  may  Ite  well  to  take  note  of 
the  hlood  su])ply  of  this  ])art.  and  of  the  relations 
hetween  the  surface  vessels  and  nerves  and  those  of 
the  joint.     The   vessels  that  give   Ijranches  to  the 
front    of    the    knee,     and    are    concerned    in    the 
supply  of  the  ]iavt  to  which  blisters  are  usually 
applied,    are  the   anast(Mnot  ic,    the   four   articular 
l)ranches  of  th(>  jioiditeal,   and  the  anterior  tilnal 
recurrent.     \ow.  of  tlxse  arti'ries.   and  csi)ecially 
of  the  anastoinotica  magna  and  superior  articiilar, 
it   may   l)e   said   that,    sliortly    after    their   origin, 
tiiey     divide    into    two    ln'anehes,    or     two    sets    of 
hranches,   on(^  going  to  the  surface  and  th(^  f)ther 
to  th(>  articulation   of  tlie  kiu'e  and   deeper  parts 
about  it.     It  may  be  supp<»sed,  therefore,  that,  in 
applying  a   couider-irritant  in   ficnt   of  the   knee 
for    the    I'elief   <if    a    ioint    alfeci  ion.    a    greatl\-    in 
cH'ased  (piantity  of  lilood  is  drawn  into  the  sui)er- 
ficial  divisions  of  th(>  al«ove-n;imi^d  xessids,  and  less 
itlood     is    thei'i'by     left     to    tlou     l.\     their     diM'iti'r 
branehi^s  to  the  seat  of  disease.     'The  skin  o\ri'  the 
front   of  liie  knee,   thi'  anterior  paits  of  the  join!, 
and  (he(iuadric"])s  are  suiipiied  liom  t ii<'  liurd  anci 
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(•,,,,,., I,    luiiil.ai-   srtiinriils    tlirniiiili    l.i-;iii«ii<'S 
aiitriiMi-   (111!;!!   and  olit  u  rat  nr   iirr\rs. 

Thr  suprilicial  Iviiipliatics  iii  tlir  ivoioii  ..Ml..; 
knrc  lie  iV.r  tlu'  in.^st  part  ...i  th.^  iiiii-T  ;i«l"'f  "  . 
th.'  j..int,  .-nul  f.'ll-'NV  th.>  c.airs..  ...  the  ..n^ 
saphenous  vi.i.  lUvrs,  an.i  ..th.T  .mt  annnut..  > 
affections  ..f  the  skm  ov.t  ih.  a.tieulati..n  .  - 
„„..T  apt  to  I.e.  ass..eiat.-(l  with  Ivn.paang  tis  and 
with  cnhirgvn.ent  of  the  m-umal .  glands  wim 
situate  on  the  inner  asp.'et  ..f  the  p.ii.t  than  wlu'U 
plare(>  in  front  or  t..  the  outer  side  ot  it. 

The  bursa-   ov.r  the  front  (.t  th.'  kn.X'  are  :   (1) 
Thr    patellar   Inirsa,    a   larg.'   sae   placd    in    tr.>nt 
uf  thr  pat.'Ua  and  upp.'r  part  of  th.;  piit.dlar  liga- 
„„.nt,    s.'parating   th-.se   struetun'S    tn.in    th.'    skin 
(Imu-     111)       It  is  fr.'(iuentlv  divid.'d  hy  s.pta  int.. 
sui.erficial    and    d.>ep    conipartnients      it    is    very 
nft.M.    f.amd  .'nlarged   in   th..s.'  Nvho   kn.'.d   niurh 
ill  hous.'inaids,  st..n.'riiasons,   nJi'jirN.o  .<,  etc.      1  ne 
l.arts   al.out   are    well   supplied   vvith   nerves,    and 
henc.«  inueh  pam  is  usually  associated  with  acute 
,nHaniniati..n   of   this  sae.     It   is   m   cL.se  contact 
with    thr    pat.'lla,    and,    in    on.;    case    r.'p.n-ted    by 
I'richs.'n,   suppuration  of  the  l.ursa  led  to  caries 
.,f  thaM..m.'  (Figs.  ll->.  li:;    an.l  117).     (2)  Ih.'iv  is 
a   hursa   hetween    the    pat.'llar    ligani.'nt    aiid   th.> 
tuh.'rel.'  ..f  th.'  til.ia  (Fig.    H:"')-     \Vh<:n  inHaiii.'d, 
It   .•aus.^s  ni..r.'  pain  than   is  .^l.srrv.d  m  ath-etums 
nf  th.'  i)r.'vi..us  l.ursa,  since  it  is  firmly  compr.'ss.'d 
hrtw.'.'ii  tw..  ri-xid  struclur.'s,  the  ligani.'iit  and  the 

In it    is   srparat.MJ    fr.-ni    tli.;    synovial    cavity 

hv  the  ])ad  ..f  fat  tliat  li.'S  l..'liind  the  patella. 
{'.])  Th.'  l.ursa  hetwc-n  the  quadriceps  tendon  and 
th.'  f.'imif  will  he  CMiisid.'r.'d  m  c.'nn.'.\i..n  with 
the  svn.ivial  cavity. 

|*o|»lit4':il     s|»JM'o.     Th.'    skin   ..v.'-    tlie    spac^ 
ii..t   so    nioval.l.'    as    is    that   ov.'r    thr    fr.e  t   of 
.   kn.'<>.      Whrii   d.'stroy.'d   l.y   injury,   \^y   l.urns, 
liy  r.Nt.'nsiv.^  ule.'ratioii,  the  ct.ntrart i.'U  .-f  the 
1,  suit  lug    ci.-atii.K    tuav    l.'ad    t.)    a    rigidly    Lent 
ku.'.'.     Th.'  skin   in  this  plac  has  als..  l..'.;n   rup- 
1  I  .     i-    .../.i.i.,  ..V  (..t.ei,  .11    .iiiili.'d  tn  thi'  linih  in 
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casi's   lit"   ciiiil  1  arli'd    kiiii' 

Sll|ir|-ricia  I     t  isNllr     is     I  lir     . 

iiiciiild'aiir  tliat  covers  ia  lli<^  spar- 
a  c.iiitiiiuaiion  of  the  fascia  lata  oi  the  tluuli, 
and  is  (•(.iitiiiuoiis  Ix'luw  with  the  fascia  ot  the  le-. 
It  pass.-s  without  hony  att achiixMit  "Vei  the  ham 
string'  muscles  that  ImuuuI  thi^  ham.  llus  tascia 
limits,  often  m  a  very  iiiavkctl  maiuier,  the  pro 
jrress  of  popliteal  abscesses  and  growths  towards 
the  surface.  Its  uiiyieldiiiff  charact.'r  is  a  priine 
cause  in  the  production  of  th(;  severe  paiii  with 
which  such  collections  and  tumoui's  are  otten 
•iated.  The  popliteal  abscess,  unable  to  reach 
surface,  is  encouraged  to  extend  either  uji 
the    thigh   or    down    the    leg.     The   ham    may 


as!- 
th. 
into 


liold    a    vi'ry   considi-raltlo   qua?itity    of    i)us.     Vel 
peau  has  seen  a  case  where  a  litiv  (1   ]iint,   IT)  oz 


d     pus 


las  seen  a  case  wnei-e  a 
was    evacuat(Hl    from 


this    region    m 
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l)atient  who  presented  before  th(>  operation  but  an 
insignihcant  swelling  in  the  site  (.f  the  collection. 
Dujday  recoids  two  cases  of  ulcei'ation  of  an  ab- 
scess irdo  the  p(.pliteal  artiiy,  and  ()llivier  an 
instanci^  when;  the  abscess,  unable  to  find  a  way  to 
eseajie,   ultimately    entered  the  knee-joint. 

I'us  ma\-  reach  the  ham  from  the  l)iittock  or 
pelvis  bv  following  the  ureat  sciatic  nerve,  or  may 
extend  from  the  thigh  thiough  th.'  o])ening  m  the 
greai   adductor  foi-  the  femoral  vessels 


riie,  hamstring  muscles  are  fn-quently  found 
Contracted  in  negh-etid  cases  of  knee-jcniit  tlisease, 
and  jiioduce  thereby  I'lo-e  or  less  rigid  tiexnm 
,,f  il,,'  leg  upon  the  thig!'!.  limitation  from 
disease  of  the  knee-j(»int  may  lead  to  contracture 
cf  the  hamstring  muscles.  Th.'se  muscles  are  sup- 
plied through  the  great  sciatic  nerve  froin  ih(> 
fifth  lumbar  segment,  from  which  the  knoe-jomt 
derives  in  part  its  nerve  supply.  :\Fuscles  on  the 
flexor  aspect  of  a  bent  joint  undergo  a  i)ermaiU'nt 
shortening  if  the  i)osition  be  maintained  for  a  con- 
siderable space  of  time.  .... 

ease  lends   not  only   to  Hex   the   knee  but  als(^  to 


win 


VEssF.T.s  rr'  Tnr.  ham 
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till'   t  iliia  liackwards,    aii< 
a   jiailial   luxation. 
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1  lie,   haiiistriiii,'    teiuloiis    may    hr.    ruijuuca    by 
vii.lfiicc,    the   tpiuloii   most   frequently   torn   being 
that    <i^    the    hiceps.     The    museles    are    greatly 
stretched  when  the  trunk  is  ))<>nt  forcibly  forwards 
at    the    hip  joint,    the    knre    remaining    extended. 
Extreme  lUDvemmt  in  this  position  has  ruptured 
some  of  the  fibres  of  this  muscle.     The  ditliculty 
exiierienced  in  touching  the  toes  with  the  fingers 
while  the  kne(?s  are  kept  stiff   depends  upon   the 
resistance  offered  l)y  the  str.itched  hamstrings.     In 
tenotomy  of  the  l)iceps  tendon  the  peroneal  nervo 
meat   risk   of   being   wounded.     It   may   be 
enntraetidii    of    Ih*-    muscle    ti'iids    to 
111.  TiMse   the   disiaiK'C  between   the  t*  ndou  and  the 
nerve,  and  to  render  the  former  more  superficial. 
The  peroneal  nerve  may  be  compressed  by  band- 
agi's  or  garters  applied  too  tightly  over  the  head 
or  neck  of  the  fibula. 

Vessels  of  the  ham.  — Tlu-  ]).ip]iteal  vess<'ls 
are,  fi'niii  their  depth,  but  sebldiu  wniinded.  It 
must  lie  boiiie  in  mind  that  the  lower  jiartof 
tlie  artery  may  be  reached  from  the  anterior 
aspect  of  the  leg  by  an  instrument  passing  bet\vf>en 
the  tibia  and  fibula.  Thus.  Spence  reports  the 
case  of  a  farmer  who  received  a  wound  in  front 
of  the  leg,  just  below  the  knee,  from  the  slipping 
of  his  knife  while  cutting  a  stick.  It  was  dis- 
covered subsequently  that  the  knife  had  entered 
the  interosseous  space  and  had  wounded  the  pop- 
lit(>al  artery  at  its  liifurcation.  It  had  indeed 
nearly  severed  the  anterior  tibial  artery  from  the 
main   trunk. 

The  ,1(1/)/ //ki/  <i ill  III  has  Ik'cji  ruptureil  by  ex- 
ternal violence,  as  when  a  wheel  has  passed  over 
the  region  of  the  vessel.  This  artery  is  more  fre- 
(]ueiitl\  the  s<'at  of  aneut\sm  than  is  any  other 
artery  in  the  body,  save  only  the  thoracic  aorta. 
ill  ;').")!  cases  of  spoutaiu'oiis  aneurysm,  coilect<'(l 
!j..-  ( 'j.;^i»  ii.(>  »!(iii! i f ii'il  vessel  was  the  se.it  of  the 
disease  in  i:i7  instances,  the  thoracic  aorta  having 
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boen    aff.clrd    in    IT.')   <'f    tli.'   cases.     Tins   iiiark.d 
(lispositi.-ii      Im      ;i!ifiii\Hii      (l<p.'iMls      Ulh.ii      iiiali.v 
factors.     Thr    vrssrl    is   siil-jfctrd    tu   a   great    tiral 
of  m(.\  •■incut,  and  often  to  vry  violent  nioycment. 
Kxpcrinionts   upon   the   dead   l)od.v   show   that  the 
inn.T  and  middle  coats  (.f  the  vess-d  may  he  rup- 
tured by  e.Ktreme  fle.xion  of  the  knee,  and  tliat  a 
like  rupture  may  in  a  smaller  percentage  of  cases 
be    brought    aliout   bv    forcil)le    extensu)r.     More- 
over,  e.xccijt  when   the  limb   is  in   the  position  ot 
extension,  the  popliteal  artery  is,  like  the  thoracic 
aorta,     much    curved.       Then,     again,     the    vessel 
breaks   up   into   two   large   vessels,    and    it   is   \\ell 
known  that  the  point  of  bifurcation  ot  an  arter\ 
is    ;i    favouriU-    spot    for    aneurysm.      .1-istly.    t  he 
artery  is  supported  only  by  the  lax  tissue  ot  the 
popliteal  space,  and  the  support  of  strong  muscles 
given  elsewlier.'  to  so  many  hirge  vesscs  is  practi- 
callv  al)sent.     S^nie  p.ijilitei.l  aiK'Ui'ysms  liavc  hen 
successfullv  treated  by  Hexing  th(>  knee  and  retain- 
ing the  limb  for  snme  time  in  tiiat  position.     Ihat 
jlcxiun  can   ha\e  a  direct   elTcet   upon  1  he   1  ui.ien  M 
the  vessel  is  shown  bv  the  diminished  pulse  at  the 
iiniei'  ankle   produc  .d  1)V   t'.ocibly  bending  the  h'g 
upon    the    thigh.       The    artery    and    vein    are    so 
adherent  that   it   is   dithcult   to   separate   the   tw.i 
when  api)lving  a  ligature  to  the  arteria     trunk. 
Tins  adhesion  must  have  been  appreciated  hy  any 
who  have  taken  prins  to  "  clean       the  artery  in  a 
dissection  of  the  ham. 

The  in,i)lil((il  ri  ill  is  a  reiiiatkal)ly  siilist ant  lal 
vessel,  and  has  walls  so  dense  and  thick  that,  on 
section  thev  often  look  more  like  the  tunics  ot  an 
artery.  On  the  ground  of  this  peculiarit^y,  and  ot 
its  close  adhesion  to  its  companion  vesseb  Tillaux 
asserts  that  "  it  is  unlike  any  other  vein  in  the 
ecom.mv."'  It  is  worthy  of  note  that  the  vein, 
although  more  sup(>rficial  than  the  artery,  is  very 
rarclv  rui.tured  bv  vinlmce.  .\s  a  vnlc,  the  avt.'ry 
;,1,„.,;  i<  lorn.  in  a  few  cases  bnth  the  xes-els 
ma\  suffer;  Imt  I  can  find  no  uistanc-  rccoKieo 
(if  rupture  of  the  popliteal  vein  alone. 
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I-,-,,in    llir     ivhitiniis    -f    til.'    iiri.T.v     (<p    \\u-    vriii 

,,;i,|    ii..i\r   It    wil!   1'''    uii<1.t4 1    tli;it_  a    popliteal 

aiiriirysm  niav  soon  lead  t<»  cfdniia  cf  tlu'  leg  aiu! 
to  nci-ve  svmptoms  depending  upon  pressure  on 
the  iut(>rnal  popliteal  trunk.  It  has  more  than 
once  also  made  its  way  int(.  the  knee-j<.int,  with 
the  posterior  ligament  of  which  the  artery  is  m 
such  close  relation.  ,  . 

The  s/mrf  .<(i/i/i>  iini/<  niri  lies  almost  in  tlie 
middle  line,  and,  not  heing  usually  arP''Vl'"t' 
through  the  skin,  may  he  divided  in  an  incision 
made  into  tlie  lower  part  of  the  jxpijliteal  space. 

Tlu;  lymphatic  glands  in  tlu'  hani  aic  from 
four  to  live  in  numlter  aiul  ari'  deeply  placed 
aiiout  the  great  vessels.  When  eiilarginl  they  have 
i.tN'ii  mistaken  for  aneurysm  and  otlwr  pojditeal 
tumours.  Thev  i-eceiv.'  the  deep  lymphatics  <.f 
lh(>  leg.  A  small  gland  is  often  met  with  heneath 
the  fascia,  close  to  the  point  of  entry  of  the  short 
saphenous  vein.  It  receives  some  lymphatics  that 
follow  that  vessel. 

The    bursa.-    about    the    hamai'e    usually    s<'ven 
in    nnmi)er,    four   on   the   inner   side   of   the   space 
ami  threi;  on  the  outer.     I nin  r  sii/i.~-(\)  A  large 
Imrsa   l)etween   the   internal  condyle  of  the   femur 
and  the  inner  head  of  the  gastrocnemius  and  tlie 
seiiiimemi)ranosus   (l-"ig.    111).     This  is  the  largest 
imrsa  in  th(^  space,  and  aft<i'  adult  life  it  usually 
eoinmunieates    with   the    joint.       It    is,    of   all    the 
luirsie  in  this  r«'gion,  the  one  most  often  enlarg<Hl, 
:ind  when  affect^'d  may  attain  great  siz<'.     In  one 
icjioited    case    the    sac    measured    .')    hy    :5.\    inches. 
In  the  extended  position  of  the  limh  \\v-  enlarged 
hiirsa.  fiM'ls  firm  and   resistant,   but  on  flexion   it 
heeoines  flaccid  and  can  ofti'n  lie  made  (>ntirely  lo 
disappear.      Prohahly  thi^  slit-like  communication 
I.etween   the   bursa   and    the   joint   is   closed   when 
the  posterior   ligament  is  tightened  by  e.x'ension, 
and  is  opened  when  it  is  relaxed  on  Ixmding  the 
knee.     In    the   latter   posture   the   contents  of   the 
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joint,  and  so  the  tumour  disappears. 
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hursii   hrtwiTM    Uw    scmiiii.'iiil.raiu'sus    (riidMn    ;ni<l 
Iho    tulxTositv    of    the    liliia.     lvalli<i-    l.rldw    tho 
\r\r\  (if  the  kiu'o  tlirrc  an-  two  fuitlirr  Ijursii'     (:'>) 
oiKi   l)i'npath    the    iiis.Ttion    of    tlio    saitonus,    nu'i 
(1)  ancthor  l)on(>ath  tin'   iiisrilioiis  of  tlic  fjracili- 
and    sciiiitpiulinosiis.      (Jut<  r    si(/r.-^(])    A   Jarp', 
divorticuhim    of    the    synovial    nicinhrano    of    the 
joint  hetw(>on   the   popliteus   tendon   and   ihr   ex- 
ternal tul)erosity  of  the  til.ia.     This  diverticulum 
serves  th(^  purpose  of  a  ))ursa,  and  may  open  into 
the  tibio-fibular   articulation,   and   so   hring   that 
cavity   into  connexion   with  the  kne. '-joint.     {'2)  A 
hursa  between  tln^  outer  h.^ad  of  the  gastrocnemius 
and  the  femoral  c(»ndyh\     It  is  not  constant  and 
is    not    c(Hinected    \vith    the    articulation.     (:'.)    A 
bursa  l)et\ve(>n  thi>  bicei)S  tendon  and  the  external 
lateral  lipameni.     The  ])eroneal  nerve  runs  across: 
this  sac,  a  circuiiistanct>  that   may  explain  some  of 
the  pain  experir-nced  when  the  bursa  is  enlargetl. 

It  is  not  imi)Vol)able  that  wounds  in  this  region 
(.f  bursa'  containing  iluid  have  been  mistaken  for 


escaping  serum   lor 


:). 


It 


lis  art  icuhit  ion 
owes    its    ureat 


wounds  of  the  joint,   and  tin 
synovia. 

Tlio  liiMM'-joiiil  (  1  ig.  IIJ 

is     the     hngest      ill     the     bod\-. 
strength  to  the  powerful   ligaments  that    uiiit<'  tlie 
two  c'oniiioiient  liones,  and  espeeiallx   to  the  jiiuscles 
and     fascia'     that     surround     it.       It     deiives    no 
strength  from  the  shape  of  th.>  articular  surfaces, 
sinci'  thev  are  merely  placed  in  contact  with  one 
another.  "  In  si)ite  of  its  frequent  exposure  to  in- 
jurv,  dislocations  at  the  "knee  arc  extremely  rare. 
The    lateral    ligaments    are    comparatively    fc<'bh', 
are    tens(^.    in    extension    and    relaxed    in    flexion. 
The  laxity  of  these  ligaments  is  such  that  partial 
luxations' of   the  tibia  are   pc.ssible  without   rup- 
ture of  these  bands,  especially  in  cases  where  the 
joint   is  found   slightly   flexed   after  tlii^   accident. 
The  crucial  liKamL-nts  are  \ei.\    |ioweiful.  and   ai'c 

,.,„, l...-^-     (.  ti^o     111     'ill     1 11  i>.;i  1  7(  I'll;    <if    tile     Kiint. 

The  antt!rior  of  thesis  ligaments  especially  resists 
extension,  forward  displacement  of  the  tibia,  and 


will 
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p.tution   inu.r.l.  nf  the  1-^.     Tl.r   posterior  l.n. 

vsists  tlrxion  a.Hl  di.pla.v.nn.t  ha.'kuarc  s  oh. 
ihia.  In  tho  inov.Mn.nt  of  ex  rnsion  the  tih  a 
li.K.s  a  littl.  forwards  and  is  rotated  a  little  o  .^ 

w  irds       In  nexi<.n  that  l.-.n.-  ^hdr^  l.ackNvar< Is  and 

r,,lls"a    little    inwards.       Kxtension    generally    is 


lit*.    112.      Vertical    section    of    normal    knee-joint. 
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,  ,,„;,, hi, •,.,.-■.  /..-.•tuiniriiil.nniu^iH;  -.  un 
Vru.-iallit-Miuvni  : . ,  liLiain.  iiiuni  V'^U-W 
ricL'iis  ami  h'lmir. 

limited  hv  the  crucial  and  posteri<.r  ligaments; 
Wion  hv  the  ligamentuni  patella,  and  anterior 
part  of   the   capsule,    in   ad.  ition   to   the   crucia 

ligaments.      Hotai.ou   is  po.Mhle  cmly  in  th.  «W  1 
•  M.silion.     The  thinnest    part   <•!  thr  i.osterioi    liga- 

|„,„t  ,s  th.  p^^rt.on  hciow  the  "''i';!;>';, <■'";*;:;,;,";;, 

i-i\(Mt   from    ihr   smnii;.  in!.r;;ii<:  ;;;  •      ->''']    ■' 

liiid    US    way    from    the    joint     into    tlic    liain,    a, 
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will     ].i  iiri,ii(i\     cMiiiir     iiii-Miuii    'III-     |i.nl     <it 

li^aiiit'iit.  ,       •  ,     ri 

111  tho  contract. h1  knee  associated  witli  lilnous 
ankylosis,  tlif  cliicf  contraction,  S(«  far  as  tlir 
joint  tissues  arc  concerned,  is  in  the  posterior 
li^anient,  in  the  lateral  ligaments,  and  m  the 
tihrous  and  fatty  tissue  between  the  former  I'ga- 
iiHMit  au'.l  the   posteiior  crucial   liand. 

The  synovial  membrane  .jf  the  knee-joint  ex- 
tends upwards  as  a  large  cul-de-sac  above  the- 
patella  and  beneath  the  exti-nsor  tendc.n.  Ihis 
cul-de-sac  reaches  a  point  an  inch  or  more  above 
the  ujipi'r  margin  of  the  trochlear  surface  on  the 
femur,  and  is  rendered  very  distinct  when  the 
int  is  dislcnd.'d  with  fluid  (big.  li"').  W  h-ii 
kner  is  lieiit  the  cul  d«'-sac  is  dr;i\\n  down, 
therefor:'  this  position  of  tin-  limb  is  ad\iH'd 
when  operations  are  about  to  be  performrd  upoi 
the  lower  end  of  the  femur.  Above  the  synovial 
pouch  is  a  bursa  that  s.'i^arati.,  the  quadriceps 
trndon  from  the  femur,  and  is  usually  over  an 
inch  in  its  \ertical  measurement  (Fig.  \\y>)-  I' I'om 
the  (wamination  of  two  hundred  and  sixty  knee 
joints  in  liolh  infaids  and  adults,  Schwartz  f(.iind 
that  this  bursa  communicated  with  the'  s.\novial 
cavity  in  se\en  cases  out  of  ten  in  young  children, 
and   in  eigld  cases  out  of  ten  in  adults. 

It  will  thus  be  seen  that  when  this  communica- 
tion exists,  a  stab  dwv  the  femur,  al)tuit  2  inches 
altove  the  trochlear  surface  of  the  bone,  or  about 
the  same  distance  above  the  top  of  the  patella, 
when  the  Hmb  is  extended,  will  pr.ictically  open 
the   knee-joint. 

Cases  are  reported  of  extravasaticm  ()f  blood 
into  this  bursa  that,  although  at  first  limited  to 
the  sac,  have,  on  rough  handling,  fxtendod  into 
tile  knee  joint  a-  cii'cumstanee  leading  to  the  su])- 
position  that  in  some  cases  the  oritiee  of  comiiiuni- 
cation    ma.\    lie    \('r\'    small. 

The  crucial  lifr.aments,  although  more  or  less 
ccmpletily  invested  liv  the  syno\ial  membraiM", 
are  \r\  cntirelv  outside  the  synovial  cavity,  and 
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,1,,  „i,.  ,i„.  ,avit.v  Inl.u.a  into  an  .njter  ••'"    /^"  "//^  ^'^ 
lu.unus  with  the  postonur  purl  of  the  capsule. 


I  ij*     113. -Vertical    section   of   knee-joint   Jistended 

fluid.     {I!ra>'he.] 
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biiisi  •piit.-llii' :   A,  liunm.ntuin   i 
„-  antrti..r.-nicial  lit-'aiii.tii  ;  '■ 
1,  ixtmial  iiuiiliti'al  lurvi' ;  -',  I'l 


).   lihlalis   posticus 

/,  lin:iiiiriit  11111  n\iicii--uin 

nal  <fmilunar  carlila^v. 
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The  uppor  third  of  the  patellar  ligament  is  in 
relation  to  the  synovial  ineinhrane  f;:"^;^^^^";' 
however,    it   is  separated   hy   a   pad   ot    fat.     Ihc 

lion  to  the  luirsi  and  fatty  tissue  that  intervene 
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I.rtwvni  ilic  I.;iimI  ;m(l  llic  til'i;i.  A  knit.-  passr.l 
liorizoiitallv  l.ackwards  at  tlif  apix  ot  tlie  patelU 
w.^uld,  wluMi  t!ie  liinl.  is  rxtcixled,  jvist  imss  the 
joint  line  Li'twecn  the  fcimir  and  tihia,  and  wijuld 
hit  til.'  latter  lH,f.r  {\'VA.  II--').  Jf,  h"W*;v^'r,  )!';■'••■ 
he  any  effusion  in  the  joint,  or  the  limb  he  a  little 
flexed,  a  k.iife  so  introduced  would  paSo  hetween 
111."  t\\(.  h.,n.'s  (V'm.  ]i:i).  Frin.uvs  of  the  synovial 
iiiomhrane  (the  alar  ligaments)  hll  the  intervals 
hetween  the  artijular  surfaces  of  the  patella  and 
femur.  Villous  procesoe-,  may  grow  out  from 
them,  hecome  detached,  and  f(n-m  loose  hoilies  m 
the  joint.  That  such  processes  should  undergo 
chondrific.-tion  and  form  cartilaginous  hodies  is 
not  surpi'siiii;-,  sering  that  th.'  s\  rio\  lal  liiiiiig  is 
derived  from  tlie  same  tissue  as  forms  the  articular 
surfaces  of  the  hoTies  ani.  is  in  reality  merely  a 
finely  spread  layc'-  of  cartilag(^  cove   ing  a  hhroiis 

inemhrjine.  .  p    •    i 

Joint  disease.  (A'  iie  <"  i*s  supri'icial  i)osi 
tion  the  kiKT-joint  is  i.,-  articulation  that  is 
most  freqmmtlv  the  seat  of  inflammation  due  to 
injury  and  exposure  to  cold.  \\  hen  dist(>nded 
with  "fluid,  thr  effusion  soon  shows  itsrlf  al)ove 
and  at  the  sides  of  the  patella,  hy  hulgmg  for- 
ward the  synovial  sac,  which  is  lirre  more  nearly 
in  relation  to  the  surface  than  it  is  clsewlien'. 
Fluctuation  is  soon  to  l-e  deiocti'd,  and  llie  pat. ■Ha. 
being  i)Ush.Ml  away  from  the  femur,  is  said  t.. 
"float"    upon   til.'   dist.'ndiiig   iliiid    (k'lg.    li:'')- 

The  inflamed  knee-joint,  if  left  to  itself,  almost 
invarialilv  assumes  the  flexed  position.  This  may 
l)e  explained  upon  three  hypotheses,  and  it  is 
pn.hahh^  that  rach  of  th.-  thivc  iy])uf.Ml  factors 
takes  part  in  producing  this  jiosition  in  cases  ot 

disease.  ...  , 

1.  Th.'  cai)aritv  of  the  joint  is  mercas.Ml  on 
flexion.  The  pain'of  acute  synovitis  is  .hie  mainly 
to  the  increasing  distension  .>f  lht>  joint  with  thud, 
and  it  is  natural  that  the  patient  sh.mld  in- 
sfinctively  nlace  the  linil.  in  th.'  i)ositi..n  m  which 
the  joint  Will  hold  th.>  greatest   aniouni  of   iiuiu. 
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,„d  ,n  which  th..  I'.t.-rariicuh  V  iri^hju  ^^ .j^^^^^;;*;;;;! 

,o  a  .Mini.nuin.     lirauue  found  that  the  "^'^^    ".j^'^^ 

capacitv  was  r.-achr-l  wh.n  Ih.  knrc  was  ilcxcd  ..  , 

and  the  niini>num  on  complete  Hexion. 

■>      l>,v    th^xinf.-    th.'     Hn.h,     the    nu.iv     poNvei  ful 

li.runouts  (such  as  the  lisanientum  posticuui,  the 
n^teri^l^  crucial  and  htteral  l;K--nt.  a,^  i^e- 
Mvod  while  the  1  ganicnts  rend,  red  t.  nse  hy  tne 
;:Srion  are  the  p.Uellar  and  tlu.  .'^^tenor  pa vt  c^ 

the  capsular,  the  latter  ut  wnich  is  hut  a  ^u  KlmK 

""^f  ^nrs<.ns..rv    n<.rves   of   th<.   joint    h.in,   dis- 
turled    contraction  of  muscles  may  he  ai>tuupa  ed 

r  ,m  reflex  action,  and  ..f  th.  '"^'^^^^AV   ntw 
the  flexors  mav  he  exp(>cted  to  have  the  a.hanlag.  , 
s  he  n^  the  more  powerful  and  the  u.ore  .fav.ur 
ddv  placed  for  acting  upon  the  art  iculatioti 

Dislocation    of    the    semilunar    car  .lages.     One 
,,,    ,,t|,,,,     ,,f     tiiese    cartilages    may    he     displaced 
from    its    attachments   to    the    tihia,    aiul    hecome 
n     ed  or  locked  hetween  that  hone  and  the  femur 
The  result  is  a  sudden  pain  in  the    imh,  associated 
vv     h   a   lining   <.f   the   knee   in    a   flexed   position 
T le  aJcide.Tis  usually  hrought.aho.ut  hy  a  twis 
'iNv.i  to  the  leg  when  the  knee-j.,int  is  more  or  less 
r.rnt        In    :>0()   casrs    of    int<'vnal    derangement    ot 
h      kn<.e-joint,     iVnnett    f<n.nd    that    thr    ,n Icvna 
.'utilage  was  affected  in  1513  cases  and  the  external 
u    onlv  45.     The  left  knee  was  the  seat  ofderange- 
n,„t  nearly  three  times  as  often  as  the  ^igM    'UU 
the  lesion  occurred  nine  times  more  frequently   in 
nien  than  in  women.     In  every  one  of  twelve  cases 
operated  on  hy  Marsh,  the  anterior  cxtremit>   of 
tic     internal     semilunar     cartilage     was     found 
l,ruis,Hl  and  torn  from  its  til)ial  attachment,      lo 
understand  the  liahility  to  injury  of  the  antericr 
nart    of    th<'    int.'rnal    s.Muilunar    cartilage      it^    is 
iiecessarv  to  examine  the  manner  in   which   it  is 
maintained   in   position,    the   ''^^'^^i'""*^.;^' 'J^T^,/,^ 
und.rgoes,    and   the   strains    to    which    it   is    suh- 
,!;.t.H\   in   active  athletes     for   it  is  am.,ngst  tneni 
•!,  _,    1-     1 -„..,«„  r«,,ct  ffLQucntlv  occur.     In  tnc 
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(>xt(iuli'<l      ]M 

inip<iHsil)li% 
fixfd  !)>•  tho 
brought  abo 
tonus  of  tlie 
the  joint  is 
fixed  (1)  l>v 
above    and 
nientum  pat 
114):  (-2)  l.v 
part  of  the 


COROnARy 

ExTEHflAuSE 

AnT.CEUCiM 

POPLITEUS 

Ext  Lat  LicA 


,silion    nf    lilt'    knee,    disi)liic.'ni.'nt    is 

f,,r     till'     cartihigi's     arc     jinniovably 

(•(.ai)tation  of  the  ai'ticuhir  surfaces 

ut  by  the  tension  of  the  ligaments  and 

muscles  surrounding  the  joint.    \\  hen 

partly  flexed  the  internal  cartilage  is 

its  aiiterior  horn  attached  to  the  til»ia, 

behind    the    attachment   of    the    liga- 

ellse  and  outside  the  joint  cavity  (i'lg. 

the  transverse  ligament  td  the  ant4'rior 

external  cartilage   (Fig.    IM);   i-'O   I'X 


..i:*^"^ 


_  LiCAMEAiTUM  Patellae 
Amt.    /loEn 

aont^ay  LiQ, 

TERnAL  jEMILUMAB 
CARTILAQE 

/1TE.RnAl.  Lateeal 


I'ijf.    114.      Illiistr;Uin>«  the  fixation  and   movements  of  llie 
semilunar  cartilages. 

'I'lir  i"i-ili'.ii  <'!   the  intiTiial  -.fiiiiliiniir  cartil'iu.',  wlicii  tii.'  tiMa  i~ 
idtatrcl  nutwanl-  or  Iriimi'  inward-,  i-  -Imu  n  m  nd. 


the  crronarv  ligament  to  the  capsule  of  the  joint 
and  interna'l  lateral  ligament  :  the  ant^'iior  hbres 
of  this  ligament  are  the  longest  (Fig.  111).  As  tlu" 
joint  is  flexed  the  cartilages,  especially  the  in- 
ternal, glide  backwards:  if  in  this  position  the 
l)iceps  l)rings  about  a  sudilen  rotation  outwards 
of  the  tibia.,  the  anterior  horn  is  carried  forwards 
and  outwards  with  that  bone,  while  the  posterior 
is  ttntilv  fixed  to  the  iiiteiiial  eondvle  of  the 
femur  by  the  internal  lateral  ligament,  and  thus 
a  severe'  strain  is  thrown  on  the_  anterior  part 
..f  til'-  internal  cartilage,  which  is  brought  into 
the  position  shown  in  Fig.   II 1.     Its  weakest  point 
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fyC>r, 


X  X 1 1 1 

u!  c   rti  age  between   the  tihia  and   f'"";^'  ;/.;  »^j 

'  u;i^h.'  l>avt!  \o   the   f.nmr    through   the   IHjS- 

hr      •   crueial    ligament     and    is   grooved    h>    th. 
;;;Xn   ol    ti..   LopUteus,    two    factors   whieh   add 

rX:l  'Sai:;;: ;:  ::f  w\tir' ti::^T  nog^lhi' " 

the';n:;;^re  praotlcaUy  -ft-=ll,  -u^  U.  h...n 
ni.M't  them  at  a  c-rtam  angh'.     Ih.    ^<  ^^^^/^[  ;'!\ 
.,,M.l..    (l.'ix'iids,     in     normal    suhjrrts,     to    agi.al 
ilu'nt  nil.n  the  relative  ^vidt1^  of  t^lu.,.eM.^ 

-''Uols;;;;,  Mh.!;^u:w::r:n  i;  lL\;;;e^nonr4^ 

;;:;;^    t      n        :    mddle  Une,  untU  the  distance  he- 
■       !n     lu    two  niaHeoli  becomes  c<.nsulcrabh.  whc 

.individual    stands    uj. right    and    when    he    is 
l!:;t  nlncealing  any  of   the   dcforn.ity   by   rotating 

''"Vr^;;,„^,.,.ss    of    th.  genu    valguu,    n.ay    be    di- 

H^ui.:^;' au'ne  .i^l  permit  of  a  l^^^eral  niov-em.^rvt, 
\i  the  articulation  being  accomplislied  is  illus 
lit  .I  by  cases  of  sprains  of  the  knee  where  the 
li.amnnt  has  bem  torn,  and  where  "'^"•)  /'tcia 
InMidinS  lias  br.M.  in  consrqurnee  permilt.-d.  U 
Z'  Ml.  that  th.-  crucial  ligaments  yn■ldal^^. 
;,    litth-.    and    ii^    is    upon    t  hr    l-^tV'"':".,'"'"'  ...!';.: 


l;i(hid    lo    liie    iiil'i'iai 
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riiap. 


linssilil>  liist  cMiiirs.  Ill  till'  xifniul  si  ,1  ,u;i\  <  1 1' ' ''; 
is  ;i  colli  i;ict  inn  "f  tin!  tissiirs  on  the  outiT  suli-  <it 
the  joint  that,  have  hffii  rrlaxrd  hy  thi:  new  posi- 
tion of  the  limb  These  stiueturrs  are  the  ilio- 
til)ial  hand  of  the  fascia  lata,  the  external  lateral 
liKaineiit.  and  the  liicei)s  tendon.  This  contrac- 
tion lends  to  fjive  ijeriaaiuMicy  to  tlie  drforniity. 
In  tlie  lliii;(  stage  the  Ix.iies  hi'coine  changed. 
On  tlir  iiiitiT  side  (if  thf  .j'int  the  ext-Ttial  con- 
dyle ami  the  outer  iuhciosity  of  the  tihia  are 
pressed    together,    and    through    thrse    hones    the 


Im>!.  Wts.  a,  Norinul  femur;  15,  femur  in  an  advanced 
state  of  knock-knee,  showinjj  tlie  enlargement  of  tl\e 
internal  condyle. 

■ril,'    i\n\\.-   I    ll!l;'    ill    Cich    r;l~,'    |VIil','--nl-    til.'    lilV    "I      l!U'     c]  ii )  il  1  \  -1-. 

greater  i)ai't  of  the  weight  of  the  hody  \\ill  he 
transmitted.  As  a  nsiiit.  of  the  continual  pres- 
sure tlie  parts  waste  a  little,  and  l»y  th'di-  atrophy 
contribute  not  only  to  the  extent  of  the  deiormity 
bub  also  to  its  i)eiiiianency.  On  the  inner  sidt^ 
the  intei'nal  cond\  !>■  t<'nds  to  become  sepai-ated 
from  the  tibia,  and  an  mtri'val  t()  de\t'loi)  be- 
tween the  two  boni^s  as  the  deformity  advances. 
This  iiit(>rval  is  pi'eveiited  from  actuall\-  existing 
b>  the  dcvclopiiH'iit  of  the  cond\  le,  which  <nlarg<'s, 
and  so  still  maintains  its  contact  with  the  tii)ia. 
r>i  1  k  u  i  ii/  iiiis  |M>iiiirc»  iiiio  iiiaii  i  iii  ;;  i  i  r  ra  I  i<  iii 
in  length  on  the  inner  side  of  the  femur  aiises  nut. 


win 


ITvUTriir.S    OF    I'ATl'.I.L.V 


r)(i< 


iiiilU'     IS      IllwJ't' 

than    is   any 
patrlla    may 


,■,,„„  ,„„,,,foM  of  th.  epiphysis,  1..1  i^  7"^';;';' 

In   Ihr    h>^^r.l   pal-    ..f   til''   .liaiih.NMs         .Mils  St. It, 

in  ,h..  diai;rani  (  Fi-  li:>).  wlR-ro  it  uiU  U-  sv<  n 
,,„.,t,  the  ..nhu-t-v.nruL  ot  the  internal  ^•;;"<  /'  y; 
,lue  almost  rntirrly  to  inci-easrcl  f;'"'^^  ^  /  ,.,  , 
ai'iDhvsis.  The  increased  growth  dor.  not  all  tt 
,^  iitero-postenor  dian.eter  of  the  c-oncb  .s 
HCncc,  wheli  the  knee  is  ilexed,  all  trace  of  the 
(Icfonnity   disapp^ais.  . 

r-ractures    of    the    patella.      i  las 
,,ftcii    l.rokcn    1)\     niiiM-ular    violeiici 
nihri'    in    thr'    l)o(ly.     Although    tlie 
be    fractuied    by    both    mus- 
cular   and     dir(>ct    violence, 
it    would    appear    that    the 
fornun-    is     the     agent    tlial 
most     often     produces     the 
lesion.      Thus,   in    1-27   cases 
of    simple    transverse    frac- 
ture collected  by  Hamilton, 

he  considers  that  muscular 
action  was  the  cause  ol  the 

injury  in  ItiG  instances.    The 

foriu     of     fracture     due     to 

nniscular    violence    is    wry 

uniform.      It    is    nearly    al- 

wavs      transv(>rse,      simple,^ 

and    through    th(>    centre   ot 

,j„.      1m. lie,      or      just     abo\e 

that    i>oint  or  just  bdow   it, 

I'raet'ures  due   to   direct    viohmn-   '"^^y    I"-', '''.^l;;' 

.;une  apiMaran.e,  but  th-y  arr  more  oftvn  stau.  .  , 

i;;',,,H;,J,,  nr.v^.nlongitudurd.    KM>erinu>ntsupon 

tl,-  cadaver  show  that  a  simph'  transverse  f .  ac- 
t„,v  about  the  crntr.'  of  the  bone  cannot  be  pro 
<luce.|  with  any  degree  .f  certainty  by  a  dnvct 
I/m.w  The  position  of  th<-  kn.'c  that  most  tav.uus 
fiHcture  bv  mu-cular  action  is  that  ot  tlrxion. 
When  the  knee  is  bent,  the  pat.dla  rests  upon  tJic 
i-,.,noral   condvles   ahu.g   its   transvvrse   axis   only. 

Nearly   the   whole  of    Its   Upprr    hail    IS    (in.^.q-i-'^^-' 


Mji.  116.  Di-.ifiram  to 
show  mechiinisin  ot 
fracture  of  the  piUella 
by  musculnr  action. 

,,    [j,!,    ,,i    iii'ti.iii  111'  qiiadri- 
',■,].-  iiui-rli'  ;  '',  li'inui- ;  c, 


i )  <  I  r  I L  i « 


508 


Tin:    LOWKR    FATRI.MITV 


Chap. 


lichiiid,    :iii(l    tin;    rxtnis.ir    iiiiisclr    acts    iii 
nearly  at.  ri^ht  aii^l<s  to  tlic   witiral   axis 


a  line 
of  the 
boiH,'.  TiiusTi"»v  vi<7l(Mil  cuiitrartion  vi  the  qiiadri- 
cei)s,  ihr  i)atr!la  may  be  siiaj)])''"!  across  the  condyle 
as  a  stick  is  snapix'd  across  the  kn.,-  (I-^k-  li'j)- 
As  the  fracture  usually  causes  the  i)atu'nt  to  tail. 
it  has  In'cn  sui)iiosed  ttiat  the  contact  with  tne 
ground,  rather  than  any  previous  muscular 
action,  mav  have  caused  the  lesion.  Hut,  as 
Hamilton  has  i)ointed  out,  if  a  i)erson  tails  upon 
the  bent  knee  when  the  limb  also  is  ilexed  upon 
the  trunk,  the  pait  that  comes  in  contact  with 
the    nioiind    is    not   the    patella,    but    the    tubercle 

of  the  tibia.  ,      ,     • 

In    the  great  majority   of  oases  the   lesion   n(»t 
only  involves  the  bon<!  l»ut  also  the  cartilagt;  and 
fibrous   structures    that   cover    it   respectively    he- 
hind   and   in    front;   the   synovial   membrane^ also 
is  torn,   and  the   patella  bursa  opened  up.     Thus 
the  synovial  contents  may  come  in  actual  cfmtact 
with    the   skin.     "It   is   anatomically    possible,    if 
the    fracture    involve    only    the    lower    and    non- 
articular  portion  of  the  patella,  and  if  the  amount 
of  the  separation  of  fragments  is  slight,  that   the 
fattv   tissue  Ix'hind  the  apex  of  the   patella,   over 
which    the    syno\ial     membrane    is    icHectcd    may 
va\e  the  lattrr  from  injury"'  (Sir  Henry  Moriis). 
In    all    cases   wheic    th<'re    is    much    separation    of 
the   fragiiH'iits,    the   libious  expansion   attached   to 
either   side   of   tlu;   i)ati'lla  must  l)e   torn   through. 
Indeed,  none  but  a  slight  si^i)aration()f  the  parts 
is     jiossible     until     that    expansion     is     ruptui'ed. 
liraune  has  demonstrated  this  liy  exiieriment,   by 
sawing    through    the    patella    without    damage    to 
th(>    lat(>ral    ligamentous    structures,    and    noting 
that  but  trifling  separation  of  the  fragments  was 
possible   until   these  structures  had  Vtenn   divided. 
In  stellate  fractures,  due  to  dir-et  violence,   these 
fibrous  expansions  from  the  extensor  tendon  may 
he   uninjured,   and   no  separation   of  any   magiii- 
iude    be    ])ermitted    bi'tween    the    poitii.ns    ot    tiie 
bioketi    lione. 
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XXII'  FnACTrnEs;  hf   patklli  bgo 

^|-„        ,,..lla  isinMvr.;uUlyli.nkrnl..v  .uuscular 

viokMCo  than  is  eittM-r  th.>  oxtens<.r  t.Mulcn  or  thy 

S   n'ntnm    patella^.     In    the    fl-x-l    P'-^^J'^^^^^ 

t    a    c-ts     <M-al.le    disadvantage    ^vhon    compared 

uHh   th     two   .,ther   slructiuvs.      Uieh.t  reports   a 

'     '    whore  violent  cc.ntraction   -t   the  quadrioeps 

used    thetulHMvle.f   th.   tihu^tohe     .n^n^ 
U-nm  the  h..nr  w  it 'nuul  an.\  u.  lier  h'siun  of  the  pa.ts 

immediately  ciin-  „ 

ce  r  ned    ix"  in  f^ 

prddnecd. 

The        i)atella 

may  h<'  CMin.<;riiit- 

ally    al>S4'nt.       It 

is     d»'\el(il)ed     in_ 

\\u>.      tendon       "^ 

th«'      quadriecps. 

icmaininti  earti- 

l;i;i;in<ius     until 

thr    end    of     the 

seei.nd  y<'ar.     Its 

sesa'miid    nature 

is     seen     in     th<' 

tend'-ncy  to  unit*' 

hv  hl)rous  rathrr 

than      by      bony 

union    after  frac- 
ture.    It  receives 

its    blood    supply 

from     nearly     all 

t  lie       a  r  t  e  r  ios     „ 

nnmd    the    knee- 
joint. 

Dislocation 

of    the   patella. 

—This  bono  may 
Ijc  dislocated  out- 
wards     oi'     inwarcis 
V,,    llijil     its    aiiliii' 

t   I  riM 

|.i;Hf(i     iaiiTii  i  i,\  .        i  '<' 
far    tii<'    most    eoumion 


'      e      / 
Fiji.  117.     Transverse  section  of  left 
knee-joint    through  the  centre 
of  the  patella.     (  ///•"'""•/ 

„  Wnr-A  i.iitrlliv  :  /-.  internal  lalonil  lij/a- 
ninit  anil  iunn-  cdntlyl.' :  ■'  rxttTtial 
Intffal  liu'amcnt  and  diilcr  ri-.!ii\\lr; 
,/  li.t-c]!- I  I.  st'ininif)iiliran<'su<  :  .'. 
o'.niitondindsiH  :  </.  ^-radlis  tendon: 
/,  <art<)i-ius.  1.  internal  pdiiliteal 
iiirve  :  L'.  external  iHv.iliteal  niT\  e  ;  i 
inleinal  -.aiilienim-  \  ein. 


or 
;iiid 


iirnrd     upon     its     edge 

iMislcrioi-    surfaces    ar<' 

i  s    1 )  \' 

i  he 


.1 


This    drpriids    upon 
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f;u-t.     ill. 'it     the     (luadriccps.      llio      pntcll;),      .'iii'l 
tlio      liiiaiiK-ntuiii      patella'     (L.      not,     ,^v  leii      tli(> 
musclo'is  cniitraclrd,  follow  th."  Im.'s  ..t  tin-  trmnr 
;iii(l   til.ia.      Th.-v   are    more   nearly    m_  a    st rait,dit 
line     that.   i)asses   to   tho   outor   side   ot    the    an^-le 
r,.nne<l    l.v    the    f,!nur    with   the    le-   at    the    kn..- 
j.iiiit.       Mu^eular   cont  I'aet  loii.    tlnivtore,    tends   to 
"draw   the   kneecai)   outwards,    a   tnideiiey   thatis 
in   all   normal  circumstances  corrected   l.y   the   in- 
creased prominence  of  the  external  c^iulyle.      Ihc 
vastus    ^xternus  also  is  said  to  he  more  powerful 
than  the  internus.     The  tensor  va-ime  Anions  has 
an    attachment    to    the    patella    throutih    the    ilio- 
tihial   hantl.      I'.v  the  sudden   action  ot   tlii^  muselr 
a    patient  of   Mr.    U\ii\^\'^   was   a!,!.'   to    lO.idmv    a 
voluntary    outward     dislocatum     of    ttie     ].atelhi. 
Dislocations   usually   occur   in   the   extended   i»osi- 
tion  of  the  joint,   and  ar.>  coinnioidy  due  to  mus- 
cular action.  ,  ,,  •,        i 

In  the  dislocation  of  the  i^aiella  upon  its  ed^re, 
the  inner  border  of  the  hone  usually  projects 
forwards,  while  the  outer  is  placed  hetween  the 
condyles.  But  little  is  known  as  to  the  mechanism 
of  this  dislocation. 

In   dislocations   of    the    knee,    whuh    are    veiy 
rare     the   tihia   mav   \)o    displaced   outwards,    in- 
wards,  forwards,   or  l)ackwards.     The  two  lateral 
luxafions   appear    to   l)e    more   common    than    the 
antero-posterior.     The   former   are  nearly   aiyvays 
partial,    the    latter    usually    complete.     Copsider- 
ahle   violence   is   required   to   ]u-oduee   these   luxa- 
tions,   owinR    to    the    .creat   strength    of    the    liga- 
ments   and    muscles    and    the    great    width    ot    t  he 
hones    inv(.lved.     T)ir.>ct    violence    to   the    til)ia   or 
femur,    associated    often    with    a    twistiiig   of    the 
former  hone,    is   the  (•oniin(Ui    cause  of,  ttie   lesion. 
It  is  prohable   that  in   all   luxations  of  the  knee 
the  crucial  liu:am(Mils  a  n^  torn.     Tlie  lateral  licia- 


Tuents    also     ;ire 


usuallv 

I         .  . . 


rii])l  ui'ed. 

.    1      . ( ; 


lU' 


in 


the 

r,,,,r,,i  (,, 

I  I .  t  I   i   i  .  i  i      i  i  i  A  .  I  1    I  '  ■  I  1         . ■  ; 

hr>   intact.     Th(>   tendinous  expansion   ot    tlie  vasti 
ill   finnl   of  the  knee  seld'HU  escai)es     i.me  laccra 
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'lislocatidii^- 
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tin,,     rv.Mi    i.»    th.'    partial    -lislucauons      Th^    pn.- 

nKLot-lVrs  an  ohstrurti.u  to  lateral   lyx^^""; 

,       V.   S.    Mac-k-n/.ir  f.,u.ul  by  rxprrnnrnt   ....     hr 

.laa  l„„lv   that   division  nf  th.  cnu-.al   I'^amr    ts 

,,i,,    „,,t    n.atrrially    influx....   lh-    l<.V(v^  n.n'ssa.  > 


at 


111.'    kii..'  joint. 


H. 


f 


»(! 


to    iinMluc.'    a    (lislocat  i.>n    ...  . 

^nHHl,....^tl.lt   ins..v,.n.n.t..f...'.t-l-^^^^^^^^^^^^ 
,lisl.K'ati..n     was     pv.xluo'd     an.      not     tiattim. 

'.vasm  lif..  fracture  IS  hy  tar  tl';'  <-•'•;;;-;' 
p.sult  H.'  cmchulcs,  th.'r.'f.,rr,  that  thr  stirn^tli 
;,f  th.>  joint  ,l.M-.Hlson  th..  surr..un.ling  n.usd..s 
,athcr  than  on  th.  surna.ndmg  hjian.-nts.  1  u. 
H.p'itoal  v.-ssrls  and  n.rv.'s  an-  nnu-h  ^-n.p n'ssjA 
\Ja  apiH.ar  t..  ho  mnvv  s.'v.-r.-  v  mjiuvd  h>  ■ 
tVn.ur  in  tlu'  f.Mwar.l  dish.cation  than  h\  the 
tihia   in   tli.'   hackward   displacement. 

i^wer  end  of    the   femur  -  The   n,n.ly  ar    part 
nf     tlu'     frniur     is     cmiposrd     :il"'"f     ^^ '»"''> 
canccll.nis  boiu>,   with  but  a  slight    ay.-r  of  co 
nact    tissue.      U     is    so    spongy    that    it    nia>     I. 
'iMCod  bv  a  bullet,   as   pointed  .;ut  by   Legouest, 
thout  any   splintering  ..f   the   bone   being   pro- 
duced   and    with..ut    damage    t..    the    articulation 
The  //v/.'/nv.  that   may  be  met  ^vlth   in  the  l..^v.•. 
,  „d  of  tne  b,.ne  are  the  1  -llowing  :   0)  a  frac  ur.- 
n     the  shaft  above  the  condyles;  (2)  a  separa  ion 
of  ih-  lower  epiphysis:  (;0  a  fractur.'  separating 
.itlvr  ti>e.,uter  .-r  mn.'r  con.lyh' :  (U  a  T-shap.-d 
fr-ictuiv    i.<".  a  transverse  fracture  above  the  con- 
dvl.'s  with  a  vertical  .me  between  those  processes 
These  lesh.ns  are,   as  a  rule    due  U>  welldocali/.'<l 
direct  vi..lenco.     Fractures  :Nos.   1   and  4  mav    be 
produced  by  indirect  violence    as  by  a  fall  iM.on 
the  feet  fr..m  a  height.     Sir  Henry  M.n-ns  s  at.'S 
that  lateral  fl.'xi.^n.   ..r  force  app.lied  in  a  lateral 
.Un-ction,   is  best  calculated  to  produce  a  separa- 
ti.m  of  the  epii)hvsis.     HamiU.m  iep..rts  a  strange 
rase  in   a   man   acc.'d   21,   whose  out.'r  comlyl.-   was 
f...ef,ne.l    bv    a    twist  <.f    th..    Kg    whnh    h.n.p<V.|;d 
uhih-    h."    was    un.lressing    Jumseii    i..    i.aii.e.      i  r,,- 
only  fracture  that  requires  special   n.^tuv   in   tt.is 
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nbir.^  is  Ih.'  fr;ictuiv  ..f  tlu-  shaft  jusl  ii  H,\r  tli.; 
coiidvlrs  Til.'  IrsK.ii  is  situiit.'cl  pon(Mall.v  aiM.ut 
'>  inciips  al).n-e  ihr  lino  <>i  the  ci-iphysis.  and  conc- 
sixuids  t..  the  siH,t,  wlicic  the  cninpact  sliatt  i..ii.r, 
thr  s.,ft-T  and  nioic  (  an.rll.ais  tissue  <>\  tli''  ^'^^'■|■ 
,Mul  (.f  thr  l.on.-.  It.  is  nrar  tlu'  placo.  also,  where 
th(<  frinnral  artnv  crosses  the  Ix.ne  t..  reach  tlie 
ham,  and  it.  has  thus  happened  thai  the  \vss..l 
lias  l.een  w.Munled  hv  splinters  m  this  particular 
injury.  The  fracture  is  usually  ohlique,  trom  be- 
hind "linwnwards  and  forwards.  Tlir  lo\\e!-  fray- 
ment  will  he  drawn  ui)wards  hv  the  same  muscles 
that,  produce  shorteiiint,'  m  other  fractures  ()t  t  lie 
shaft,   (p.    .")11),    and    its   sharp   uj.pcr  eiul    is   veiy 

ai  ■    ' 
h 

ment  is  dithcult  to  remedy.  If  the  liml.  he  ex- 
tended, the  fragment  is  only  drawn  the  nx.re  into 
the  ham,  and  it  is  therefore  j.ossihle  for  the  liinli 
to  ai)pear  straifJ^ht  and  yot  have  the  kiuv  joint 
much  hent.  In  several  cases  of  this  injury  1 
divid.'d  the  tendo  Achillis,  and  then  pLiccd  the. 
limh  upon  a  straight  splint,  following  a  practice 
su,tig<>sted  hv  Mr.  I'.rvant.  Tho  effect  upon  the 
position   of  "the   fragments  ^vas  in  each  case  verv 


apt  to  he  pulled  forcihly  into  the  popliteal  space 
l)y  the  "aslrocnemius  muscle.   This  latter  disidace- 
ditlicult   to    remedy.      If   the   linili   he 


The  lower  fiag- 
(Hutchinson    and 


yood   (///■//.   ^f('/.   ./(>!/ !■/>.,   ]^^:'.)- 

ment  of  the  femur  may  he  replaced  hy  comi)letely 

flexing   the    leg    on    the    thigh. 

]?arnard.)  . 

Tho  upper  end  of  the  tibia  is  sometimes  the 
seat  of  jrarlinr,  although  of  all  ])ar^s  of  this 
l)one  the  upjier  third  is  the  iiart  li'ast  often 
hr<.ktMi.  (^ne  or  other  of  the  tuherosities  may  V»n 
hroken  off.  or  th(M-e  may  he  a  transverse  or  ohliqun 
fracture  of  the  upper  end  of  the  shaft  associated 
with  a  vertical  one  running  up  into  t lie  joint  he- 
Iween  the  two  tuherosities.  Such  accidents  are  the 
result,  in  nearly  every  instance,  of  great  direct 
viohMice.      Madame    T.achaixdli^    reports    a    case    f.f 

«-,  -1  !.  Till-!!;., 

separainui  oi  iin'  Ujiji.  i-  r jw j-n;,  sis  ■■■;  ;;;e  :;:;:.! 
caused  Ity  (raction  during  paiiurit  ion  :  hut  I  am 
not  aware  of  any  reported  case  of  separation  of 
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this  rniphysis  due  to  vi-.lfnc.:  <.r  uudrr  rircimi- 
sl;iiKv.s  nth.r  ihaii  this.  Mi.  M.iku.s  ivpoits 
lliirr  cases  of  brpurutioii  of  Ihr,  anlLTior  tuhn- 
ositv  iu  adulfscniits.  Jt  is  usually  ussitird  l.y  an 
.  xtr'iisinii  froiu  till'  (•i.iphys,.al  r.'iitrc  t-.r  th.'  upiMi- 
L-xtruiuity  of  the  til.ia,   but  may  have  a  srj.arate 

(•.■iitri;   (Schlatter).  ,      ,  .,  ■     i  ,i 

The  si)onKy  tissue  id  the  hcail  <d  this  hmie  and 
111  tlie  lower  end  of  the  femur  is,  i>ur  (jr>//,nce, 
the   favourite   seat  for   myeloid  sarc.ma. 

In  excising  the  knee-joint  through  an  incismn 
commencing    at    the    back    uf    uiie    condyle,     and 
continued  acrusi:  the  j-nnt,  above  the  insertn.n  of 
the   ligamentum   patelhe,   to  the  back  nf  the  other 
cnndvle,     the    f(,lhnving    structuivs    are    divided: 
Skin',    fascia,    patellar    plexus   of    nerves    (fornied 
bv    the    middle    and    internal    cutaneous    and    the 
patellar    branch    of    the    lung    saplh'nous),    Iniisa 
patelbe.    anterior    part    of    the    capsule,    ligam<'n 
lum     patclhe,     svnuvial     membrane,     lateral     and 
crucial    ligaments,    the   superior   and    mteiior    ar- 
ticular   arteries,     tl'<,'    anastomotica    magna,     and 
the    anterior    ;ibial    recurrent   vessels 

The  incision  over  tin;  inner  cond>  le  need  not 
1„.  made  so  far  back  as  t-.  divide  the  internal 
^aph.  ii.,us  vein  and  nerve.  In  sawing  the  tenuir 
it,  is  ni.ist.  imix.rtant  that  the  exact  iiuli  at  ion 
(,f  the  joint  surface"  of  the  bone  be  r.'pi-..dueed. 
if  improp.'rlv  sawn,  the  patient  would  be  Ix.w- 
l,og,.,|  of  knock-kneed.  The  lule,  therefore,  is 
thTiI  the  saw  ]>r  ai)plied  ])ai'a!lel  t.i  the  artu-ular 
suiface   and   ju'i  jiendicular   to   the  shaft. 

In  vcung  subjects  care  must  be  taken  that  the 
saw-cuts  do  iK.t  pass  ])eyoTi(l  the  epii)hyseal  ine. 
The  upper  limit  of  the  f<  lunrdl  ( iiipInjKis  win  be 
reiiresented  l»v  a  horizontal  line  drawn  across  the 
l)(,ne  at  the  level  of  the  tubercle  for  the  adductor 
magnus  (Fig.  118).  If  the  whole  <.f  the  trochlear 
surfan-  be  removed  in  the  excision  the  \vhole  of  tlje 

eniohvsis   will    have   I n    taken    away.      A    single 

nucl.'us   a])pears   m    this  epipuysis  sfioruy    neio,,- 
birth     and    joins   the    shaft    about    the    twe!die'th 
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Vf'ar.  Tlir  limits  t^  tli.'  hhfil  ,  /n/>/nr'<  aiv  irpr. 
sriilr.l  iM'liiiid  and  at  IIm'  sid.-s  hy  a  linii/c:ital  linr 
llial  just  iiiaiks  ..If  Ow  lulTn.siti.s.  It  inchu h'S, 
thrn-'fnr.',  til.'  drpii-ssioii  U>v  th.!  iiis.rti'.n  ot  th.- 
s.ininit  iiil:rati<.sus,  and  also  th.-  fan-t  fnr  thr  lilmla. 
In    fiMiit   thr  rpiplivs,  al  line  sl.p.'s  dnuiiwards  .m 
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I"i^.  lIS.-F.piphyseal  lines  In  the  nei^hbourhotid  of  the 
knee-joint  and  their  relationsiiip  to  tlie  syno\  ial  mem- 
brane,     {.l/l"'  -"'''-"  Thi>,„so,i.) 

either  side  to  a  point  on  the  u))])*'!'  «'nd  of  the  shin, 
so  as  ti)  enclose  tlie  wliole  of  tiu>  lulx  rclr  of  the 
tiI)i;L  (Fi^.  11^).  The  cntre  join:;  the  main  hc.nr  at 
thi"  twi'iitv-first  ijY  twenty-second  year.    Thf  i)oi)li- 

'  <  a  i    a  i  o  J  _\    j  a  ii .->   .>^  > mK.    ■  x^.i^   » •  ^    ,->... .-^    

excision  of  the  joint.  Th(>  vrssid  is  si'paiatcd  hy 
sonw  little  distance  from  the  popliteal  surface  of 


win;     AMITTATinN  THUnrCH   KNKr.TOTNT    57:) 

ill.'  f.'iiiiir  (  l•"iu^  117),  Imt  i-  in  \<ry  close  rrlatiuii 
I,,    111,,    tilii.i.    til''    |i'i-i.i  i..|-    Imaiiii'iil  ali-in'    iiiliT- 

^rjilll^     at      tl;"     ll|i|nr     lc\il     .'f     thr     luillr.        It      tllUS 

liappiiis  tlial  thr  risk  of  uniindnm-  tin'  artn-.v  is 
ifi-ratrf  wlnii  ihr  tiliia  is  sauii  than  wlnii  tlir 
Icwcr   part    i4"    tin'    friiiur    is   bcinn'    jriiiovrd. 

I''.\ci-iiiii  (if  tlh'  kii..-  is,  tn  a  lalt;<'  r\t<Ilt.^ 
ifjilac'l  'ii.\'  ai  tl)i<'(l..iii.\-.  Tiidr.d,  excision  i>f 
this  jniiif  can  i<il  mit  in  tli''  c<iiii))lct,'  nianiior 
jiist  (liscrih.'tl  must  lie  cla-srtl  as  quite  a  rare 
'■iK'i'ali  iji. 

Amputation  through  the  knee-joint.  T'>  il- 
lustrate: the  anat<.iii\  ■'i.  thr  jiait  an  aiuputa- 
ticn  by  a  single  anteiiiu-  llap  may  he  srlcclrd 
'!'h<'  ])arts  iiunhrd  ar<'  slmw  n  in  l''iu.  117. 
In  fashi'iiiing  the  anteiinr  flap  (ctiiiipused  <mly 
<>{  inteiiumciiO,  and  in  opcniusi;  tlic  joint,  th«' 
patrjlar  phxus  of  n<'r\-.s,  the  supcilicial  bi-anchcs 
of  the  jilexus  of  ait<ii''s,  the  li,uam<'ntum  i^i- 
t.'lhc,  and  tlio  anterior  jiart  of  tlie  caj)suh3  \\ill 
he  cut.  Xi'arer  the  contlyles  of  tlio  f^einur  the 
anastomotic  and  tlie  two  sujjerior  articular 
arteries  will  l)e  d!\  ided.  The  loiinj  saphenous  vein 
and  nerve  will  \)o  divided  at  the  inner  angle  (if 
the  flap.  On  the  cut  surface  made  oy  the  posterior 
incision  will  lie  found  di\ided  the  sartorius, 
f^racilis,  and  semiteiidinosus,  the  seminii'mliran- 
osus,  both  heads  of  thi-  f^astrocncTniu.s,  the  popli- 
tous,  plantaris,  and  liiceps.  The  popliteal  vessels, 
the  sural  arteries,  the  short  saphenous  vein,  the 
internal  and  external  po))liteal  nerves,  the  ex"- 
(ernal  saphenous  and  the  small  sciatic  nerves  will 
also  1)0   found   divided   in   the  same   incision. 

Th(^  most  convenient  ani}nitatif)n  at  the  knee- 
joint  is  by  equal  lateral  flaps  (Stephen  Smith's 
operation).  This  operation  has  been  attended  by 
.•xcellent  results,  and  in  actui'l  ])raelice  the 
method  of  ami)utafion  by  a  sinirl(>  anteri<ii'  flap 
is  but  very  rarely  employed. 
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THE    LEG 


Siirl:i««'    aiialoiiiy. 

tibia    can    be    I't'lt    m 

us  it  dues,  th.'  proiiun.'iuv 


Tho  anterior  bi>rclri'  of  tb.- 

is   . Tit  in-    h'l.Ktli,    fol•ml^^^ 

of  till'  sbin.     It   sboulii 

be  reniemlacd'that-this  l...a..r  |..-;;",^.;;^  r,',:,'::. 
.hat  Jl..x..M,u.  ,.nur.c,  l«ng  cunvc  m 

aiu  inwards  below.  1  he  l)i  ).-a  '^  \''  infernal 
f  the  bone  is  subcutaneous,  am  the  inttina 
border  en  be  foUowed  from  ll>;:  tuberosity  to  he 
n'a  eolus.  The  head  of  the  hbuhi  ^--V;  :^  '  j^^ 
tinetlv  made  out,  but  the  uj.per  half  -^  ^^;^  f  ''  , 
nf  the  bone  is  lost  i)eneath  the  mass  "'^  ''V'^' ';  ,\" 
e  uter  side  of  the  li.nb.  Tl>e  b^wer  luilf  of  the 
hu         shaft  -u.lK.  felt,  and  the  l,one, us     a^^^^^^^ 

tlu-nKilb.;lusbeeonu.ssUK:utjin.;ou^^ 

bctwc-n    lb"    perontuis    tenuis    ano    mh     i  . 

neiwt'ii    iM      I  r,i„il;i    is   situa  rd   so   tar 

i)eroneal    tenooi  s.      1  lie   11'?"',/^,         ,  .  -i- .    ti,viisl 
brhind   the   line   of   the   tibia   that   a   knite    thiust 
isJei^ely   throUKh   the   1.^  .f  ion.   ^'O   inn.r  s  ue 
behind  the  tibia  ^vill  appear  m  tront  of  the  ht.ula 
A    e  o     er  side  {¥i^.  I'iU).    IVtwevu  the  til>ia  and 
u       X  outline   of   the   tibialis   anticus    muse  e 
cm     e  well  defined  Nvh.-n   it  is  ii>   aet.on.      lo  its 
oXr   side   is   tho   less  conspicuous   and   narr<jwer 
e mi^.uM  ce  formed  by  the  extensor  communis  dij.i- 
toluun.      In   ^vell-deveh>ped   ^^-^'^^  ^^^^^  *:   ; 

lrth/low.er^iird..^theJe.^th;.^^ 
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l.,ngus  li;illueis  can  Ix;  iv\t  as  iL  omirs  U.  the  sur- 
face. The  lon^-  and  short  i.>;run.al  muscles  can  be 
(Irftncfl,  and  their  tendons  followed  behind  the 
MKill.M.ius.  When  111  active  contraction  the  in- 
terval between  the  two  luuscles  is  otten  well 
marked.  Tlu;  Kastrucneiaius  muscle  and  the  nu^'e 
MiH.rhcial  parts  of  the  soleus  are  hrought  well 
into  view  when  the  h.-dy  is  raised  upon  the  toes. 
The  two  heads  of  the  former  musch'  an-  then  cpute 
r(<nspicuous,  and  it  can  be  seen  that  the  inner  liead 
IS  the  larger  and  deseenils  lower  in  the  leg. 

The  i)()pliteal  artery  bifurcates  on  a  level  witli 
the  lower  ])art  of  the  tubercle  of  the  tibia  (  b  ig.  Ill, 
p    51!)).     The  course  of  tlie  post^-rior  tibial  vessel  is 
lepivseiitvd  bv   a  linr   drawn   in.m  the  middle  of 
tbo  limb  at  the  lower   part  of  the  ham  to  a  spot 
midwav  between  tli<'  inne'r  mall.'olus  and  the  pro- 
minence of  the  hfel.    The  ai'terv  becouies  superhcial 
in  the  lower  fourth  of  the  leg,  where  it  may  be  ielt 
pul  ating  b'>tween  the  teiido  Achillis  and  the  tibia. 
Tlu!   peroneal   artery   arises  about  W   incln^s  below 
the    knee,    follows    the    posterior    surface    of    the 
fibula,  and  ends  behind  the  outer  malleolus,      l.he 
position  of  the  ant.'rior  tibial  artery  niay  bo  in- 
.iicated   bv   a   line   drawn   from   a   point   midway 
between  tiie  outer  tul)erosity  of  the_  tibia  nud  t he 
head  of  the  hbula  to  the  centre  of  the  front  ot  the 
ankle-joint.      T.oth  the  saphenous  veins  can  often 
be  made  out  in  the  leg.     The  inner  or  larger  vein 
passes  in  front  of  the  malleolus  and  ascends  just 
liehind  the  internal  border  of  the  tibia,    \\ithitruns 
tlie   h.ng   saidienous   nerve.      The   short   saphenous 
^r\n  li-s  l)eliind  the  outer  malleolus,  and,  passing 
up  the  middle  of  the  calf,  ends  at  tiie  ham.     It  is 
accompanied  i)v  the  external  saphenous  hf'i"ve. 

The  sUin  is  somewhat  more  adherent  to  the 
deeper  parts  in  the  leg  than  it  is_  in  the  tlugh. 
The  difference  in  i.  !  degree  of  this  adhe.BUjn  is 
obvious  when  skin-flaps  are  dissected  up  f?©m  the 
!wo  parts  in  cases  of  amputation  Over  th,  m- 
lernal  surface  of  the  tibia  and  the  greater  part 
f  {Yi,.  -bin  tliA  itit^.-trumont  lies  directly  upon  the 
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periosteuiJi    uid  Umn 
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thiuij;  inlri'Vi'niiig  save  a 


£;nU;V.;;;unro£'subcutanem^  fascia  Tlu^l^ws 
aiKl  kicks  over  these  parts  of  the  leg  are  P^  to  » 
associated  not  onlv  \vith  much  i)aiii  mu.  also  \Min 
nm^h  Iruising  or"  tearing  of  tl^/^^^'S^"-;;^;,  ^, 
"  er-v/r  on  th.-  shin  "'  s  one  of  the  ccaunionest  ol 
hS;   i,   a  uiis  produced  hy   a  degree  of   vio  eiM^e 

lult  upon   a   wjil;c<.vered  part  Y^}!;',    ;;^.^^^ 
.,r  no  effect.     It  will  be  understood  \l  :^^  .^  ^^  ^^^^'^^^^ 
these   feehlv    protected   parts  may,    it    the.v    spicdti 

n    lei^h    readily  expose  the  hone  and  l-;^;^^t.>  some 

disease  of  its  substance,  or  to  at  1^^^^^^'/      ,v    d  e 
mation    ..f    its    periost.-um       bears    lefi.      >        | 
ulcers  or  hums  are  also  often   fnuno  t.    be  (put. 
adherent  to  the  lione.       ^     ,       ,        .  ,      -,    ki,,,   ., 

The   aiMMM'iiro^i^  of  the  hg  invsis  i*-  lil.'    '' 
tlghtlv-drawn  buskin,  being    =H-king  onl>  o  ei   tl. 
subcutaneous  surfaces  of  the  bones  (l-ig.  12o  .    it  i 
atta^liecl  to  the  head  =uid  the  anterior   and 

l.nrders  of   the   tibia,  .th<-    head   of    the   ^^^^^  ."^;    '"    ' 
thr  two  mallenli.      It  IS  cntinunus  above  ^Mt h  t  h 
fascia  lata,  and  1-1''^^  with  the    ascaa  <,/ the  foot  an  i 
th<>  annular  liganu'nts.     It  is  thicker  m  fv..nt  th.u. 
[..hin;!,  and  is  especially  thick  ^^^ U-.^Mn^er  Jki 
of  the  leg  just  below  the  kn.'e.      Hi're  the  tasci.i 
ffers  great  resistance  to  the  growth  .,f  tumm.  .- 
Inrin-ing  from   the  head  of  the  tibia.     1  rom  th. 
deep  "surface   of    the    aponeurosis   two_  septa   pass 
inwards   to   be   attached   to   the   anterior   and  ex 
{"nial  bor.lers  of  the  til>ula.     They  serve    -^^  ^t. 
the   tw..   larger    p.'roneal    muscles   from    the   othe 
muscles  of  the  limb,  and  form  a  closed  space  which 
mitiht  bec.mie   a   definite   and   well-locah/rd   cMMt, 
for  pus.     Beneath  the  gastrocnemius  and  soleus  a 
laver  of  fascia  .>xtends  between  the  two  bones  an-l 
n.vers   in   the   deep   layer   of   muscles.      It   is  thin 
above  l)ut  denser  b.dow,  and  would  have  some  m 
fluonoe  in  directing  the  progress  of  a  (h^vp  abscess. 
In  the  upper  third  of  the  leg  there  is  a  S(>i)tuni 
between    the    tibialis    anticus    and    extensor    com 
,„.,„;„    ,i;,rU,.vntn     which    must    lie    tound    m    tii' 
,,p,M-ation    for    ligaturing    the    upper    ].art  ot   tli. 
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aiitctiur  tibial  aitrry.  I  Ikivc  n.-vtc  hu(l  the  goud 
fortune  to  see  the  \riy  distinct  "  white  line  "  that 
many  t(.'xt-bo(.ks  dcseiibe  as  indicating  the  pusi- 
I'm  (if  this  septum. 

In  th<'  substance  of  thr  sulce^  muscle  there  is 
,1  t'Tidinous  exi)ansi(m  cniinectecl  with  the  inner 
bdi'der  of  the  til)ia.  In  cutting  through  the  sulcus 
to  apply  a  ligature  io  the  p(ist-(U'ii)r  tibial  artery, 
this  intersection  Juay  be  niistakoi  for  the  aponeu- 
rosis on  the  deep  surface  of  the  muscle. 

Sevc)-al  cases  are  reported  of  ru))ture  uf  some 
part  of  the  gastrocnemius  muscle  during  violent 
.•xertion.  The  tendc  Achillis  has  been  ruptuii'd 
m  like  circumstanc«'s.  This  accident  Ijefell  tlie 
e.'lel)rated  John  Hunter  when  dancing.  It  is 
^aid  that  the  jdantaiis  t4'ndon  is  also  not  iii- 
f)<'qu<'ntly  torn  across,  producing  a.  sudden  sharp 
pain  in  the  calf  duiing  exertion,  to  which  the 
j-'rench   giv<!  tlie   name   "r(ii//>  (h    fomt.'^ 

Vi'-xsvl*..-    The   l,ng.>  arteries  of  the  leg,   being 

■  ill   in    close    i)roximity    to    tlie    l)ones.    ai'e    apt    to 

be    injured    l)\-    sharp    fragments    in    fiaetur«>s    of 

ihe   limb.     This  espet'ially  applies  to  tin'  jxMdneal 

arteiy,    which   runs   along   the   fibula   in   a   librous 

eanal,     and     is     in     consideralile     risk     of     being 

Wounded    in    fractui'es   al»<uit   the   middle   <if   that 

bone.      It    is    at    the    jioint   of    bi*'ui'cat  ion    of    the 

popliteal  ai'tei'y  that  eml)oli  are  jtecidiarlx    apt  to 

lodge.     Tliey  iilug  th(>  vessel  and  practically  block 

I  he    thr(M>    main    aileries    of    the    leg.      (Jlangrene, 

iherefore.  not   infrequently  follows  the  occurrence. 

I'.illroth  states  that  m  all  the  cases  of  gangrene  of 

the  leg  due  to  emlmlism  that  he  has  met  with,  the 

olug    was    found    situat.d    at    the    bifurcation    of 

the    ))o])liteal    trunk    ("Clinical    Surgei-y,"    iss]). 

\eeording  to  some   l-'rench  surgecjiis,   aneurysm   of 

he   eommeiicenu'id    of   tlie    jiosterior    tibial    artei-y 

V  Tiiuri'  often   a^'^oeiated   with  gangrene  of  the  leg 

ban    is   a    ]topl  ileal    aneurysm.      The    reason    they 

^si<rii    IS    the    following:    'J'Ik-    aneui'ysm    on    the 

oriner  vessel   not  on1\'  interferes  with  the  passage 

-f  the  blo4.il  into  the  posterior  tibial  and  pertinoai 
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..rh.ri.'s     hut   also   cuinpress.'s   thr    iuiurlnr    tiWi;i 

arter^  that  is  of  so  great  iiniM.ita.ic-  in  istal.liM> 
ins  \\u^  (•nllalrial  circulatjon. 

Varicose    veins    are    innn.    cunnuynl>         ;t  ;^  \;' 

any  othrr   part  ot    Itic   ijua\ 


th, 


■n;   than    111 


whiclt 


4ins  of  the  lovv^r  lunh,  the  large  -'l"-'-;^  ^      ! 

their  valves  have  In  support      I'-'^S.^^-    ^.^    int 
^.,,,  n..lial.nty  of  nu.gn.vt  trunk     (h^^^ 

tlicv    nltinialt'lv    cntrr,    to    he    compnssiu. 
"    'and  upnn  the  fact  that  the.  superhcia 
veins,  being  outside  the  fascia,  lose  tha 
assistance    to    the    cncu  atn-n    deruv. 
I  from    muscular    c^.utractiou.       ^  i"   ^  / 

^  I  phvsical    point  view    the    vasculai 

svstem  must  b.  ,  ,v;n'd.'d  as  a  ver  ica. 
column  of  iluid.  Ihe  lower  the  level 
the  greater  is  the  pressure  on  the  con 
tuining  walls.  The  saphenous  vem^ 
;nv  thin-waUed.  distensible  tubes  situ 
;,,,,,!  outside  the  rigid-walled  e.ylnuU  1 
j-,,,„„mI  by  the  deep  faseia  ot  the  let 
thioh.  low  m  the  body,  where  the  pressure 
ravitv     is    greatest    (Hill).      The     use    o 


r 


!! 


1P>. 


and 
from 


^  Her '  espedul  y  .d^e^  the  long  saphenous  veiiK 
ulich    lie     close    to    the    bone    at   the    spot   abou 
:     d   t  ;"'  contracting  bands  are  usually  apidie,! 
Between  the  two  layers  of  ^h'^  i^^iscles  o      he  ca. 
Vcrneuil  describes  a  venous  j.lexus,  ^vhKh  he  hv 
lieves  to  be  more  often  the  seat  of  varices  than  ar. 
he  vessels  of   the  surface.      A   varicose   eoiKlition 
of    these    deeply    placd    veins    may    exp  ain    the 
-ic     ng  legs^  c<.mplained  of  by  thoso  who  stand 
•i   i  V    t   deal.      Th<>   intranuueular   veins  are  ver> 
i„y;\allender    showed     that    «-     chief    vexn 


r 
whi( 


mu> 


,.   tn  <'iiter    intti 
trunks    h;i\t'  a 


,    ])ass   from    the   soleus 
,!„,    posterior   til)ial    and    i-eioiiea.        . 
HHit'ed  diameter  of  not  less  than   1    inch^     Varix 
would   ani>ear   to  conuneiiee  most  often   at  poin- 
"here    tlleVl^-P   ^--   J.'.n    th<.   superheial    V'SseK. 
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Tlinr   is  'A I  J'.'uson   fm-  (his,   for  ;.t   th.-sr  points 

threr  forces  in.vt,  th.'  ^^..n.-ral  .In-ctions  of  whir h 
;,n>  sh..\vn  in  Ihr  iinii.xrd  dia-ram  (1-i.ii.  '1^)- 
Tli.M-o  is  the  wfitiht  of  Ihr  sup.  rincuinluMit  c;o  umn 
^vlt^  Mf  l.loo,!  (»)  adinj;  from  ahovr,  tlu;  resislaneo 
,,ff..r.Ml  l,v  111.'  lu-xt  valve  l,elow  the  \n>wl  of  en  rv 
,,f  the  ii-ru  vein  actini;  fmm  Ixdow  (0,  and  the 
fnree  with  which  tlio  bh>o(l  is  drivn  hy  the  cyn- 
tractintr  museles  out  ot  the  <leep  vein  I'd"  ll^<; 
superficial  trunk  acting  at  an  angle  to  botli  Ihesi. 
lines  of  f.a'cc  (r).  rnfortunately  for  the  subjects 
,,f  varices,  the  two  ])rincipal  veins  (the  saphenous) 
;nv  acc.nii.anied  1)V  sensory  nerves,  and  there  is 
no  douht  tliat  nincli  of  th;i  pain  incident  to  vari- 
,.ose  veins  in  tiic  leg  depends  upon  pressure  on 
those  nerves,  _  .  , 

With   reference   to  psiiii     m    tUv    h>',  it  must 
1„.   reinenihered   that  the   nerves  that  hring  sensa- 
tion to   the   part  arise  at  a   considerahle   di^tii'ice 
from   their   points   of   termination,    and   that   tlie 
causes  of  v»ain   in  the  limb  may  be  situated  tar 
awav    from    the    seat    of    trouble.       Thus,    Sir    h. 
r.rodie  meidions  the  case  of  a  gentleinan  who  sut- 
f..red    from  s.vere   pain   in   the   left   leg,   from   the 
foot   to   the    kn.^e,  'in    the   course   of   th.^    peroneal 
nerve       No   cause   could   ])e    found    f<u*    it.      Attcr 
the  patient's  death,  howi-ver,   a  large  tuinour  was 
found   attached  to   the   lumbar   spme,    which    had 
..videidlv  comrovssed  th(>   left  grvat  sciatic  neru". 
]t  is  more  ditlh  ult  to  offer  an  explanation,  based 
on   anatomical    groun.ls,    for   cases   such   as^  those 
reported  by   Sir  William   Bennett,   where  the   re- 
moval of  a  corn  from  the  sole  of  the  foot  in  one 
instance,   and  a  tumour  from  the  leg  in  another 
ird  to  the  disappearance  of  a  pain  which  was  telt 

in  the  groin. 

There    would    ap|)ear    to    be    little    connexion 

between  disease  in  the  rectum  and  a  pain   m  the 

l,>g    yet   in   one  case  at  least  that  coniK'xioii  wa,s 

maVked.     "  Onlv  recently,"  writes  Mr.  Hilton.  'I 

l^*.       ^.-.w  a  Lrentleman  from  South  Wales,   who  was  the 

'i  subject  of  stricture  of  the  rectum  from  malignant 


-riii;   i-<»\\i:!:    r.xi'i.'i-.Mnv 


lCli,i|. 


Ik 


kn.'C  ,i 
1.(1    liir 


lint   and  in 

111   ;-us|irt'l 

1  fxaiiiina 

caiiecr 

of 

i_il)tiirati)i 


(lisra-<'      Mr  siilT<  I'll  paiii  m 

\]u-  Lack  i-ait   df  tii<'   I'ix      Tin 

-    what    ivallv  luinr.l  mit,    up.ni   carctu 

ti.,11,    t..  '•<■   t!i"  case     that    a    \:vii-   "lass  ot 

was  iiiv..lviiip  tlu'   n.TNcs  mi   the  aMtriior  pavt 

th.!    sacnini,    a;.(l    also,    no    duul)t,    llie 

|)r  Half."  ni.'iiiu^tis  casrs  df  iviial  rakuhv 
attrn<l.-.l  l.v  s.'wre  i)ain  in  thr  snlc  of  thn  tn.,t, 
ami  I  have  met  with  many  instancrs  <.t  this  as- 
sociation,   the   i>ain   being   most    coinmonly    m   the 

rrjH-Hir<'*»  ol"  llM'  Irtf.  Of  the  Ixines  of  the 
log  the  til)ia  and  1i1)u1;l  are  more  often  broken 
together  ilian  singly,  and  of  s.'parat,"  hones  the 
fihula  is  more  often  fracture-'  than   is  the  larger 

'"7  The  tibia  and  fibula.-As  regards  the  re- 
sistance it  off.>rs  to  vioh-nco  the  ril)nla_  presents 
al)out  the  same  degree  of  slrensth  m  all  its  parts, 
save  at  the  malleolus  and  at  its  upi.er  <>xtremity 
Its  groat  length  and  the  manner  of  its  att;ichmeiit 
to  the  tihia  (its  two  ends  heing  fixed  and  its  mam 
part  heing  unsupported)  render  it  a  slender  hone, 
and  hut  for  the  efficient  protection  it  derives  from 
the  thick  pad  of  muscles  that  surrounds  it  it 
would  no  douht  he  very  frequently  hioken  Ihis 
is  all  the  more  likely  to  he  the  case,  -tnce  the  hone 
is    placed    upon    the    more   exposed    aspect   of    the 

The  shaft  of  the  til»ia  presents  various  d(\grees 
of  strength,  according  as  we  regard  its  upper, 
middle,  or  lower  third.  According  to  Dr  Ivriche 
the  average  transverse  diameter  of  the  adult 
td)ia  just  ))clow  the  tuherositi<>s  is  a  little  over 
P  inches  The  transverse  diamet<'r  at  the  base  of 
the  malleolus  is  a  little  less  than  1;,'  inches  and 
that  of  the  narrowest  part  of  the  l)one  is  a  little 
more  than  t  inch.  This  narrow  part  is  at  the 
junction  of  the  lower  with  the  middle  third  of  the 
shaft,  and  is  (iie  wrakrst  jnunl  m   ;;;;■  :.•;.•:::-. 

The   relation  of  the  compact  to  the  cancellous 
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tissiir  is  abniil  tli(>  saiiir  ill  all  i)arls  of  thr  shaft; 
hut,    arcnr.luiK    t-.    MM.     I'a.vl    and    Dunf,      li«^ 
,l).)Mgv  tissiK!  IS  anangvd  m  two  UKlciM'ndriil  \  ^r 
iicarVH.lunins,  (.ne  (.(rupyiii^^  thii  iii)prr  t  wo-tliinis 
nid  thr  other  the   lower   third  of   the   Ijoiu-.      the 
iiiiniiuum   of   resistance    (th(>se   authors   ■'vssert)    is 
,it  the  point  where  these  two  systems  meet,      ihus 
it,  happens  that  the  most  common  spot  for  a  trac- 
ture  of  the  tihia  is  at  the  junction  of  the  middle 
with  the  lower  thi.-d  <.f  the  shaft.     It  is  here  that 
<\\r  bone  yields  when  broken  l)y  indirect  violence, 
while  the'  lesions  depending  upon   direct  violence 
inav  be  at  anv  part  of  the  shaft.     Owing  to  the 
thin  covering  of  soft  parts,  and  the  sliglit  barrier 
Interposed   b(>tween   the   fracturing   force   and   tlie 
i.Miie,  it  comes  to  pass  that  fracturi's  of  the  leg  are 
more  often   compound  and  comminuted   than    are 
those  of  anv  other  bones  of  the  extremities,     if  the 
fracture  ho  (jblique,  as  is  commonly  the  case  ^vh.•n 
the    violence    is    indirectly    applied,    the    line    ot 
l,reakag(^     usually     extends    from    behind,     d<iwn- 
wards,  forwards,"  and  a  little  inwards.     The  lower 
fragment,  with  the  foot,  is  drawn  up  l)ehind  the 
ivst  of  the  bone  bv  the  muscles  of  the  calf,  andis 
usually  displaced' also  outwards  by  the  obliquity 
,,f  the' fracture  line.     Often  the  low<-r  fragment  is 
flight Iv   rotated   outwards  by   the   rolling  over   of 
[he  fo(it,  a  rotation  jiroducd  by  the  simple  weight 
,f  the  limb.      If  the  fracture  be  transverse  there 
may   be   little   or   no   disjilacement.      The   fibula   is 
usually   broken   at  a  higher  level   than  the  tibui, 
iiid    its   lower    fragment   follows,    of   course,    with 
,il»solute  precision   the  corresponding  fragm-^nt  of 
the    larger   bone.      A    remarkable    spiral    fracture 
(fnrrfi'rr  li/Jirohh),   involving  the  lower  third  of 
the  tibia,  has  been  described  by  rreiu-h  surgeons. 
It  is  associated  with  fi  more  or  less  vertical  fissure 
that  involves  the  ankle-joint,  and  with  a  fracture 
of  the  fibula  high  up.     MM.  Leriche  and  Tillaux 
have   shown    that    this    injury    is    du(!    to    <^9P^*^"' 
•specially   to   some  twisting   of  the   leg  while  the 
fo(it  is  fixed. 
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2  The  fibula  alone.  l'i-;icl  iins  of  tins  1imii(>  in 
its  lower  fourHi  nvr.  usually  duo  to  mdiivrt  vin 
Iriuv,  and  will  !)-■  d-alt,  with  m  (•(ainoxKHi  will^ 
the  ankl.-jcint.  When  it  is  hrokcp  in  any  cthn 
iiart  the  fracturing  force  is  usually  dirrctly  aji 
plitMi,  tho  lesion  transverse,  and  the;  displacemeni 
insigiiilieant,  or  scarcely  obvious.  The  tihia  acts 
us  an  cfhciont  si  dint. 


T.u,    AnticuS 


Exr.    LoNQ.    Dio 


PEHO.'        l-<)Nii 


Ant.    Tib.    Aur. 


Fibula 


PtHON.    '■'« 


Sapm.  Vfi'4 


.   Posticus 


Post.    Tm.    N. 


SOLEUS 


GASTflOCNtM. 


Flex.    Long    Hall 


Fiji     PO.      Section    across    the   lej«   at    the    junction   of  the 
upper  and   middle  thirds.       ('/ "    /-'"'""f  ) 

.3.  The  tibia  alone.  —  The  niaH-olus  may  he 
broken  bv  a,  Idow,  or  the  lower  ci)iphysis  sepa- 
rated. The  latter  comprises  the  wliolc  of  the  inner 
malleolus  and  tiie  facet  with  which  the  fibula 
articulates.  It  joins  the  shaft  during  the  eigh- 
teenth or  nineteenth  year.  Kractu'  ^s  of  the  til)ia 
alone  are  nearlv  always  due  to  direct  violence,  and 
whilst  most  common  in  the  lower  third  of  the  bone, 
become  more  rare  as  the  knee  is  approached. 
When  transverse  there  may  "he  no  visible  uisi)uiee- 
ment,  the  fibula  acting  as  a  splint.   Thus,  Sir  Henry 
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\l.,rris  iiicnti(itis  tli.'  case  of  a  Wdiiian  uli"  ualkr.l 
iiitn  and  out  .if  a  hospital  with  a  t  laiisvcrsc  trac- 
lur..  of  the  til.ia  that  was  \u>i  dctrclfd  on  rxaraina- 
iion,  and  was  not  ind.rd  disi-overcd  until  two  days 
,ift<'r  tho  accident.  Wlicn  tlio  fractun;  is  just 
ahovc  th.'  ankle  the  lowrr  fiaKUimt  may  be  moved 
in  whatever  direction  the  foot  is  forced,  suca  dis- 


.  TTL 


I'ig.    121.  -  Transverse    section 
of  the  lej*. 


throu^li    the 


lower    third 


•J'l 
(li 

1" 
/. 
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i'lli-  anti.ii-. ;  h.  ixttiisoi-  loii_'Us  liiilUicis  ;  c,  i-xtensor  (■(miiminis 
ituruiu  :  '/.  viToiU'U-  br.'\i-;   »'.  iHTomni-^  lonj-'us  ;   ',  tibialis 
j-ticiw  '/  llexor  lonyus  <lit.'itc)nim  ;  h.Qvxov  l(.nt;u<  liallucis 
■  ra<tn>cnt"iniu-  ami  soUnw  :  ,;.  sliort  saphciioiN  wrw  and  vnn 
"intorior  tiliial  vi<-fls  and  mTvo  ;  Z.  innMical  vfssfls;  //*.  iio-- 
■i-ior  til'ial  vr-d-  and  ni'rvf  ;  /«,  mu^eulo-rutancous  m-rvi'. 


I'lacoment  being  v^sisted  and  limited  by  the  in- 
ferior tiliio-fil)ular  .igaments 

In  I'M'krI*.  tVi.'  til)ia  is,  of  all  the  bones  of  the 
extremities,  the  one  that  most  frequently  berom(>s 
\u'ut.  It  vields  at  its  weakest  part  (the  lower 
tliird),  and  there  the  bone  will  be  found  to  have 
fl.'veloped  a  curve  forwards  and  a  little  outwards. 

AiiipiitMtioii  of  tlio  l«'s:at  the  junetion  of  tiie 
upp.T   withthr   middle   third  by   utucjual   antvro- 
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nosterinillapsiiwu  bcti'kni  as  an  r\iiiiii)K:  {-<  <  1' ig 
I'^O).  In  the  antvrior  Hap  Ih.'  fullnwiiiK  stiuctuic^ 
would  be  cut:  Skin,  cutaru-ous  n.;ivrs,  fascia, 
tibialis  anti(us,  extensor  e.ininiunis  .  igitonnn 
and  a  little  of  the  extensor  i-ioprius  haliucis,  the 
peri.neus  loii,u,us  and  a  small  i.a)t  of  tlu-  u))])'  r 
extiMMnity  of  the'  i)eroneus  brevis,  the  anterior 
tibial  vessels  and  nerve,  and  the  musculo- 
cutaneous nerve.  In  the  postei'ior  flap  the  follow- 
in-r  would  l)e  the  parts  divided  :  Skm,  external 
and  internal  saphenous  veins  and  iieryos,  fascia, 
j^'astrocnemius,  i)laiitaris,  soleiis,  tibialis  ])osticus, 
tiexor  b.ngus  (liKitorum,  a  little  of  the  upper  en( 
of  the  flexor  longus  haliucis,  the  posterior  til)ial 
vessels  and  nerve,  and  the  peroneal  vessels. 

Tn  Fig.   121  is  shown  a  transvei'se  section  of  tli. 
let.--  at  the  lower  third,  from  which  can  be  gathered 
an  idea  of  the  number  and  position  of  the  parts 
cut  in  amputations  through  that  part. 

An  excellent  method  of  amputation  at  the 
upper  part  of  the  leg  is  by  a  single  exti'rnal  fla)) 
rontainin;,'  the  anterior  til»ial  artery  in  its  entire 
length. 


CllAl'TKrv    xxv 


THE    ANKLE    AND    THE    FOOT 

Siii-r:i<*4'  aiialoiiiy.  Bony  points.  Th<'  <  ml  linos 
nf  tilt'  two  iii.ill.oli  can  1m!  very  distinctly  clrfintvl. 
Tlv  cxtrrnal  is  soiiirwhat.  tlu-  less  prominent, 
descends  lower,  and  lii's  farther  back  than  the 
internal  jn-ocess.  The  tip  of  the  outer  malleolus 
is  al)<)ut  .1  an  inch  hehind  and  below  Uie  tip  of 
the  corresponding  bony  prominence.  The  antero- 
posterior diameter,  however,  of  the  internal  mal- 
l(M)lus  is  such  that  its  posterior  border  is  on  a 
level  with  that  of  the  outer  ])rocess  l)ehind. 

On  the  dorsum  of  the  foot  the  intlividual  tarsal 
bones  are  not  to  be  distinguished,  although  the 
astragalus  forms  a  distinct  projection  upon  that 
surface  when  tln'  foot  is  inverted. 

On  the  inner  side  of  the  foot  the  tuberosity  of 
the  OS  calcis  may  be  felt  most  posteriorly.  In 
front  of  it,  and  about  1  inch  vertically  below  the 
inntn*  malleolus,  is  the  projection  of  the  sustenta- 
eidum  tali.  About  l\  inches  in  frtuit  of  the  mal- 
leolus the  tuberosity  of  the  scaphoid  can  be  dis- 
tinctly made  out  (Fig.  125,  p.  Gil).  In  th<'  int4'r\al 
lu'tween  it  and  the  last  iianii'd  pi-ocess  lie  the 
inferior  calcaneo-scaphoid  ligament,  and  the  ten- 
don of  the  tibialis  posticus.  Farther  towards  the 
front  of  the  foot  can  l)e  felt  the  ridge  formed  by 
the  base  of  the  first  metatarsal  bone,  and  between 
it  and  the  scaphoid  tubercle  lies  the  inner  cunei- 
form bone.  T>astly,  the  shaft  of  the  fu'st  meta- 
tarsal bone,  its  cxpandtnl  head,  and  the  sesamoid 
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litiiics  llial  lir  oil  llif  |ilaiil,ii'  a-iiicl  nf  tlir  imta 
tarsal  iilialaiinral  Jnint  can  lie  iiioic  nr  Irss  tlis- 
tiiictly  ddincil.  On  the  outrr  sIcIl'  of  tin;  font  tlif 
L'xternal  surface  of  the  os  calcis  is  suV)cutaneous  in 
nearly  thi;  whole  of  its  (;xtent.  l-iss  than  1  inch 
ht-low  and  in  front  of  the  nialii-ohis  is  tin-  pt'roneal 
tubercle,  with  the  short  peroneal  trnchni  above  it 
and  tlii^  li'iig  one  below  it.  Some  2j  inches  from 
the  r)utrr  malleolus  the  projection  of  the  l)asc  of 
Che  tiftli  iiKtatarsal  bone  is  very  evident,  and  <'.\- 
(ending  for  an  inch  oi"  ^o  behind  if  lii'S  thr  culn'id 
bunc. 

Joint  lines.  -The  ankle-joint  li's  about  on  a 
level  wall  a  poin;  A  an  in-  ii  abo\c  the  tip  of  the' 
iniu!r  malleulus.  Immediatelx-  behind  the  tul)ercle 
of  the  scaplioid  is  the  astragalo-scaphoid  ariicula- 
tion,  and  a  line  ilrawji  t  ians\<i'se]>-  across  the 
doi'suni  of  the  foot,  just  behinil  the  proc'ss,  very 
fairly  corresponds  to  the  mid  tarsal  joint  (the 
joint  coiniioundi'd  of  the  a.>t  raualo  scaphoitl  and 
calcaneo-culioid  articulations;. 

If  the  latter  articulation  be  aj)])roached  from 
the  outer  side  it  will  lie  ojiposite  a  i)oint  initlway 
l)etween  the  (  i:Li  i.iaihclrs  and  the  proii  '"  enr 
bast!  of  the  fifth  metatarsal  bone. 

The  liiu's  of  the  articulations  between  the  first 
and  fifth  metatarsal  bones  and  the  inner  cunei- 
foi'in  ;u!d  the  cuboiil  lespect  i\  el\  are  easi]\  indi- 
( ated,  l)eing  iilactnl  just  Itehind  thi'  bases  of  th(^ 
former  bones.  The  met atarso-]»halangeal  articula- 
tions are  situated  aliout  1  inch  b.'hind  the  webs  of 
the  corresi)ondin,u;  tois.  The  ]>ri)xinial  phalanx 
and   ]>art  of  the  middle  are  buried   in   th<'  web. 

Tendons.-  The  tendo  Achillis  stands  out  vei-y 
o(»nspicu<uisly  at  the  back  of  the  ankle,  and  be- 
tween it  and  the  malleoli  are  two  hollows  which 
are  evident  in  even  obese  individuals.  Over  the 
front  of  the  ankle  the  tendons  of  the  extensor 
muscles  are  readily  to  be  distinguished,  esj)eciall\ 
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they  are  :   the  tendons  of  the  tibialis  anticus,  ex- 
tensor loiigus  hallucis,  extensor  kiugus  digitorum, 
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,111(1  |)i  rorii'us  tcrtius.  ]k'iit;itli  tlir  tiiiduiis  of  the 
•  •xtfiisor    of   till.   t<H's,    ;ni<l    nn    the    (Hitcr    pjirl   of 

till'    (InVSl.lll    of    the    fotil,    tllr    in  I'lllilirllt   ilf^llV    IllilSS 

formrd  hy  thf  oxteiisor  brcvis  (lifiitoiuiii  can  ln' 
fi'lt  and,  wiini  in  action,  sron.  Aliovr  and  hrhind 
ihr  innor  niallcnlus  the  ti'iid'iTi.-;  nf  the  tiliialis 
posticus  and  fhwdi  hmgua  digildrum  can  he  dis- 
ciTned,  tlie  forniiT  lyirit;  iiranr  to  file  L(.ne. 
Nrarer  to  the  niiddlr  liiii;  runs  the  tlrxi.r  hm^ns 
.hallucis.  Jiehind  the  oilier  niaih'olus  the  hmg  and 
slutrt  i)eriinral  tnidoiis  c;i  n  hf  filt,  l.\  ing  close  to 
the  edije  of  the  tiluihi.  thr  triidon  ot'  thf  snialh'r 
iiiuseh-  l)einp,"  the  citjser  to  it. 

In  thr  iiiichHe  of  tlie  soh'  of  ihr  foot  the'  resist- 
iiii;  |ilantar  fascia  can  lir  frit,  and  soinc  of  its 
|)roc<'sses  niad<'  out  when  thr  tors  are  tlrawn  \\\i  hy 
the  extensors.  The  fleshy  mass  on  tin;  inner 
niai'fxin  of  the  foot  is  formed  hy  the  ahductor  and 
flexor  Ixevis  hallucis;  that  on  the  outrr  side  hy 
the  al)(.lii(tor  and  fle.vcr  hi'evis  minimi  digiti. 

Vessels.-  The  anterior  tihial  artrry  and  nerve 
air  plaerd  i  iio^itr  thr  ankir  joint,  hrtwei'n  the 
irntlons  of  the  rxtriisor  i)roi)rius  hallucis  and 
longus  digitorum.  The  dorsal  artery  runs  from 
thr  middle  of  the  ankle  to  the  interval  hetween 
the  ija.ses  of  ihc  first  and  second  metatarsal  hones. 
It  may  be  felt  pulsating  against  the  hones  along 
the  outer  sidr  of  the  extensor  propriiis  hallucis 
tendon,  which  is  the  rradirst  guide  to  it.  The 
phmtar  artnirs  start  from  a  jioint  miilwa.x  hi'- 
twri'ii  thr  tip  of  thr  mallrolus  intmius  and  the 
crntrr  of  the  convexity  of  the  heel.  The  internal 
\rssrl  follows  a  line  di-awn  from  this  i>oint  to  the 
middle  of  the  under  surface  of  the  grrat  toe.  Thr 
rxtrrnal  vrssrl  crosses  the  sole  ohliqiiely  to  within 
a  thumli's  hreadth  of  tiir  haso  of  the  fifth  meta- 
tarsal bone.  From  thence  it  turns  moi'e  trans- 
versely across  the  foot,  running  inwards  over  the 
bases  of  the  metatarsal  bones  to  inosculate  with 
the  dorsalis  pedis  artery  at  the  bnc'  of  the  first 
interosseous  space.  On  the  dorsum  (.'  :he  foot  the 
^nhcui  a  iirou^   \rins   ma.\    he  ^4(ti    forniiiiu'  an   arch 
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convex  towards  the  t(jos,  antl  from  the  ends  of  the 
arch  vessels  may  l)o  followed  into  the  internal  and 
external  saphenous  veins. 

The  skill  about  the  ankle  and  over  the  dor- 
sum of  the  foot,  is  thin  and  hut  loosely  attached 
to  the  subjacent  ])aits.  It  Ijteonus  readily  ex- 
(Miriated,  as  is  frequ<'iitly  the  case  where  splints 
ov  insti'Uiiients  have  been  inii)rope]'ly  applied. 
Since  the  skin  <i\(T  the  nuilleuli  lies  directly 
upon  the  bone,  wliile  that  covering  the  dorsum 
of  the  foot  is  but  slightly  separated  from  the 
bones  of  the  tarsus,  it  follows  thai  the  integu- 
ments in  this  region  are  readily  contused,  and 
may  suffer  gangi-ene  from  an  amount  of  pressure 
that  would  cause  but  little  trouble  in  other  parts. 
Over  the  sole  the  integument  is  dense  and  thick  in 
all  those  parts  that  come  in  contact  with  the 
ground.  In  the  normal  foot,  the  heel,  the  outer 
margin  of  the  foot,  and  the  jiiU3  of  metatarso- 
phalangeal joints  are  in  contact  with  the  ground 
when  the  sole  is  )»lac<'d  flat  uiinn  it  (l''ig.  120, 
!>.   <;i2). 

The  subcutaneous  tissue  about  i  h<  ankle  and 
foot  varies  greatly  l)oth  in  quantity  and  charac- 
ter. Over  the  front  of  the  ankle  and  dorsum  of 
the  foot  it  is  very  lax,  frei^  from  fat.  and  is  the 
first  part  to  bo  infiltrated  in  general  dropsy  of 
the  body.  On  the  -^oh^  the  s\)l)cutaneous  tissue  is 
dense,  firm,  and  sindded  witli  pellets  of  fat.  It 
is   'I   of   an    inch    thick  ii\cr   the   1' el. 

_  Tht^  integument'-'  of  tln'  foot  are  well  supplied 
with  r -rves,  being  fui'nished  with  branches  fi-om 
no  less  than  si.x  ner\e_  tiunks,  the  musculo-cutane- 
ous,  the  ante'-ior  tibial,  the  two  saphenous,  anfl 
the  external  and  internal  })lantar.  ]\Iany  Paci- 
nian bodies  are  found  upon  these  cutaneous 
braru'hes,  and  end-buHis  are  met  with  iji  the  skin 
on  the  sole.  The  integuments  of  the  fout  respond 
acutely  to  sensations  of  pain,  of  pressure,  of  tem- 
perature, and  to  certain  u?iwonfe.I  forms  of  tac- 
tile  impression,    such   as   tickling.      Tactile   sensi- 
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is  not  acute,  the  dorsum  of  the  foot  showing,  m 
regard  to  this  nuittrr,  no  nioie  sensitiveness  than 
does  the  skin  of  the  huttock. 

Over  the  ■  Mead  of  the  foot,"  and  especially 
under  the  ball  of  tiie  great  toe,  the^  peculiar 
atfectiiiii  knnwu  as  "perforating  ulcer"  is  most 
commonly  met  with.  This  ulcer  occurs  as  an 
occasional  s\iiiptiim  in  certain  nerve  maladies, 
and   jjart  icnlai'lv   in   loc<jn'.Mto]'   ataxy. 

r:is<-i:i>  4»f  tlM'  fool  and  tlir  K'imIoiis 
alMHil  iIm'  aiikl«'.- The  fascia'  on  the  dorsum 
occur  in  two  layers,  a  superlicial  one  that  is  con- 
tinued from  the  anterior  annular  ligament,  ;ind  a 
(le<'per  placed  over  the  extensor  brevis  and  inter- 
ossei  muscles.  These  membranes  are  both  thin  and 
insignificant,  and  exercise  lu)  influence  from  a 
surgical  point  of  view.  The  plantar  fascia  is 
divided  into  three  parts,  a  central  or  main  por- 
tion which  is  extremely  dense  and  i)owi'iful,  .;nd 
two  lateral  expansions  which  are  thin  and  surgi- 
cally insignificant.  The  outer  of  the  two  lateral 
}»ortions  is,  however,  of  some  substanc(>,  and  forms 
a  very  thick  baml  l)etween  the  os  calcis  and  fifth 
metatarsal  bone,  that  may  become  rigidly  con- 
ti-acted  in  some  forms  of  talipes.  The  c<'ntial  ex- 
pansion assists  gn-atlv  in  supporting  tlu;  antero- 
posterior arch  of  the  foot,  which  it  tends  to  main- 
tain in  the  manner  that  the  bowstring  maintains 
the  arch  of  the'  bow. 

The  sinking  of  the  arch  that  oceurs  in  "  fhit 
foot"  is  associated  with  marked  yielding  of  tlis 
fascia.  The  plantar  fascia  is  often  found  much 
contracted  (as  a  rule,  secondarily)  in  certain 
forms  of  clulv-foot,  such  as  talipes  equinus  and 
congenital  varus.  The  t?rm  "  talipes  c.tvus  "  is 
applied  to  a  deformity  that  depends  mainly  or 
entii"ly  upon  a  contra  -t  ion  ttf  the  plantar  fascia. 
The  best  ])lac(!  in  whuh  to  divide  this  membrane 
is  at  a  spot  al)out  '.  inch  in  front  of  its  attaciiinent 
to  the  OS  calci'^.  This  is  its  nari'owc^f  pari,  and 
the  knife   (which  should   [>r   introduced   from  llie 
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artery  which  runs  beneath  the  expansion.  An 
abscess  situated  l)eneath  the  membrane  will  be  ver 
closely  Ixuind  down,  and  will  ad\aHce  in  an\ 
direction  other  than  through  the  membrane  itself 
so  as  to  point  in  the  centre  of  the  sole.  Such  deep 
collections  caus(!  intense  pain,  and  oft(,'n  much 
destruction,  before  they '  are  discharged.  They 
may  open  upon  the  doi-sum,  or  may  extend  up 
along  the  tendons  to  the  region  of  the  ankle. 
Thtic  are  certain  foramina  or  spaces  in  the  sub- 
stance of  this  l;i.\ei'  occui)ied  usually  by  f;it  ; 
through  om-  or  innic  df  these  an  al)sc<'ss  will,  in 
excejjtional  cases,  extend,  and  then  spread  out  b4'- 
neath  the  integuments.  Such  an  abscess  will  have, 
therefore,  two  cavities  united  by  a  small  hole,  and 
will  form  the  ahrcx  en  hissnc  or  en  houtnn  dc 
('hcmiKr  of  th(^  French.  The  plantar  fasci.a  divides 
into  slips  near  the  roots  of  the  toes,  and  forms  a 
series  of  arches,  beneath  which  jkiss  the  tendons, 
vessels,  and  nerves  bound  for  the  digits.  Two 
intermuscular  septa  conru:>cted  with  th(^  meml)rane 
separate  the  ilexoi-  brevis  digitorum  fi-oin  the  al)- 
ductor_  hallucis  on  the  one  side  and  the  abductor 
minimi  digiti  on  the  other.  They  are,  however, 
membranes  of  too  f(^eble  a  structure  to  affect  much 
the  progress  of  a  deep  phmtar  abscess. 

The  anterior  annular  ligament  is  divided  into 
two  ]iarts;  an  upjx'r  band  in  fj'ont  of  tlu^  titiia 
and  (il)ula.  and  a  lower  band  in  fi'ont  of  lh<' 
upper  limits  of  the  tarsus  (Fig.  122).  Beneath 
the  foi'iiKM-  there  is  only  one  synovial  sheath,  that 
for  the  tibialis  anticus ;  ben<\ith  the  latter  are 
three  sheaths— one  for  the  ])eroneus  tortius  and 
extensor  conununis,  one  for  th(^  extensor  })ro]i)'ius 
pollicis,    and   a    third    for   the   tibialis   anticus. 

According  to  Holdeii,  th(^i'e  is  ofti>n  a  large 
irregular  bursa  Ix^tween  the  tendons  of  the  ex- 
tensor longus  digitorum  and  the  projecting  end 
of  the  astragalus.  This  bursa  sometimes  communi- 
eafes  with  the  joint  at  the  h(\'ul  of  the  astragalus. 

F>eneafh  the  internal  annular  ligament  are 
liiree    synovial    sfieaths    for    the    tendons    of    tiio 
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til>ialis  jMisticus,  flexor  longus  disitoruiii,  and 
flexor  Iniigus  hallucis.  _  Inflaiimiation  iiivol\inK 
the  sheuth  for  the  tibialis  p'     .ous  may  spread  to 
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I'ij*.    122.— Synovial    sheaths    on    the    extensor    surface    ot 
foot   and  ankle,     (/.ovt//  k/hI  'Jinmrr.) 

th(^  aiikli- joint,  with  whieh  the  tciulnn  is  in  chise 
relation.  Beneath  the  outer  annular  ligament  is 
the  single  synovial  sheath  for  the  long  and  short 
})i'roneal  tendnus. 

in  severe  sprains  of  the  ankie  not  only  are  (lie 
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ligiiiiients  about  th  )int  more  or  less  ruptured, 
but  th(3  various  sy  .vial  sheaths  just  named  am 
apt  to  be  torn  and  filled  viiii  blood.  The  long 
abiding  trouble  in  the  part  that  often  follows 
severe  sprains  depends  to  a  great  extmt  upon 
damage  to  these  sheaths,  and  to  extravasations  of 
blood,  and  subsequently  of  inflammatory  material, 
witiiin  thrni.  TlK-se  sheaths  arc  iiiore  extensive  tliati 
they  are  usually  supposed  to  be;  those  at  the  inner 
side  of  the  ankle  conimonce  from  1  to  2  inches 
above  the  malleolus,  and  extend  into  th(^  sole  of 
the  foot  to  a  point  opposite  the  tuix-rositv  of  the 
scaphoid.  Those  at  the  outer  side  of  the  ankle  are 
even  more  extensive,  that  round  the  peroneus 
longus  extending  to  the  base  of  the  first  meta- 
tarsal, although  occasionally  the  plantar  and  mal- 
leolar i)arts  may  be  found  completely  separate*; 
from  each  other  at  the  outt>r  border  of'  the  cul)oid. 
From  the  lentrth  of  the  sheaths  it  can  be  readily 
understood  that  the  adhesions  which  f(.l  low- 
sprains  and  fractures  at  th<'  ankle  are  very  ex- 
tensive, unless  passive  movements  be  carried  out 
to  prevent  their  formation. 

There  are  few  l»iir^:i'  of  any  magnitude  abouo 
the  foot,  save  one  l)etween  the  tendo  Achillis  and 
OS  calcis,  and  another  over  the  metatarso-phalan- 
geal  joint  of  the  great  toe.  The  first-named  bursa 
rises  up  about  I  an  inch  above  the  os  calcis,  and 
l)ulges  out  on  either  side  of  the  tendon.  When  in- 
flamed it  may  produce  symptoms  like  those  of 
;mk!e-joint_  disease,  and  when  su])i)u)ating  may 
lead  to  caries  of  the  os  calcis.  The  enlargement  of 
the  bursa  over  the  metatarso-phalangeal  joint  of 
the  great  toe  constitutes  a  bunion.  It  lies  in  the 
subcutaiu>ous  tissue  between  the  inti^rnal  sesamoid 
and  the  skin,  and  is  not  present  at  birth.  This 
condition  is  generallv  brought  about  by  impro- 
perly shaped  boots,  which  force  the  great  toe  out- 
wards, place  it  obliquely  to  the  long  axis  of  the 
foot,  and  render  the  metatarsal  joint  \cry  i)romi- 
nent.  The  cartihiLce  nvi-r  the  in.ner  Dart  of  f]>- 
head   of   the   metatarsal   i)one   disappears,    ;ind   a 
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coniiiiunicatidn  between  the  hurKa  aii<l  joint  may 
be  set  up.  The  result  of  this  dcfoniiity  is  a  great 
weakening  of  the  toe  aad  adjacent  part  of  thi; 
foot,  a  h'ngthening  of  the  internal  lateral  liga- 
ment of  the  joint,  and  a  disi)lacfment  outwards  of 
the  trndun  of  the  ext^'usor  proprius  hallueis. 
Bursse  are  often  developed  over  the  malleoli  in 
tailors,  and  especially  over  the  extei-nal  ])rocess, 
the  part  most  pressed  upon  when  sitting  cross- 
li'gged.  In  club-foot,  bursse  are  found  over  any 
points  that  are  exposed  to  undue  pressure. 

The  toiKloiiH  about  the  ankh-  arc  not  inf)c- 
quently  ruptured  by  violence.  Those  that  most 
often  are  so  injiired  are  the  tendo  Achillis  and  the 
t»>ndons  of  the  tibialis  posticus,  and  long  and 
short  peroneal  muscles.  The  tendo  Achillis  usual! v 
bjcaks  ;.t  a  point  al)out  1^  incbes  abo\e  its 
tion.  v.bere  it  becomes  narroweti  and  it.s 
(•o!!<'cted    into   a.   \ery   definite   l)uiidle. 

In  soni(^  forms  of  violence  the  symivial  and 
fil)rous  shi'aths  that  bind  down  a  tendon  may  be 
luptured  and  it  may  be  allowed  to  become  "dis- 
placed. This  has  hap))ened  to  the  tibialis  posticus 
and  peroneal  niu-  h's.  In  each  instance  the  dis- 
located structure  comes  forwa'-il  upon  (>r  in  fi'ont 
<if  the  malleolus.  No  tendon  in  the  botly  is  so 
frequently  displaced  as  is  that  of  the  peroneus 
longus. 

The  tendons  about  the  ankl(>  are  frequently 
divided  by  oin'ration.  The  t^'iido  Ai'liillis  is 
usually  cut  about  1  inch  above  its  insertion,  the 
knife  Ix'ing  entered  fi-^m  the  iniwr  siiie  tc  avoid 
the  posterior  til)ial  vessels.  The  til)ia]is  posticus 
tendon  is,  as  a  rule,  divided  just  above  the  base  of 
the  inner  malleolus.  There  is,  however,  enough 
room  between  the  annular  ligament  and  the  sca- 
phoid bone  to  cut  it  on  the  side  of  the  foot  (Fig. 
!•_';"),_  J).  tUl).  The  antejior  tii)ial  tendon  may  he 
divided  readily  either  in  front  of  the  ankle  or  at 
its  insertion  into  the  internal  cuneiform  bone.    On 

",  '   '     " '  ■  *    '  '  *     " ■ '    ''-    -^^ ''^  1*    ' -^    ^'   '  ''-^    •-••.'  i ;: ^     ; : ;    ;  : "^  ;  ,i;_' 

tion  by  the  muscle.     The  cut  ends  are  still  united 
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I»y  Uu;  fil)roiis  tissue  in  uhidi  t!ii\  lir.  and  fnmi 
which  thoy  derive  tlicir  IiIimmI  .^uppl.w  Ji"  cut- 
witliin  :i  sheath  the  synoxial  nicniln-aiie  fui'ins  a 
h)os()  hiiuiins  Iti'twccn  the  cut  ends.  A  fibrous 
band  between  th(!  cut  ends  is  ultimately  fcrnird 
from  the  effusion  which  tills  the  gap.  Thr;  new 
l)and  is  tirndy  adh«')'cnt  to  tlir  sheath  in  which  it 
lies,  and  at  lii'st  will  limit  the  mo\-ements  of  the 
tendon. 

I'ai't  of  the  tendon  of  a  sound  muscle  uiay  be; 
yoketl  t<3  that  of  one  which  has  become  paralxsed, 
thus  restoring  certain  moxcments  to  the  foot. 

ISioo4l-V4>««>.4'lN. — Till'  lines  of  tiu!  va liou-^  a rt c- 
rii  s  iia\i'  be. 11  already  intlicat'cd  (p.  580).  Wounds 
of  the  ))lantar  arch  are  sei-ious,  on  .account  of  the 
depth  at  which  the  external  ))lantar  artery  lies, 
and  the  impossibility  of  iwaching  the  vessel  with- 
out making  a  large  wound  in  the  sole  that  woubl 
open  up  important  districts  of  coniiecti\e  tissue 
and  do  danuige  to  tendons  and  nerves.  The  aich 
is  foniii(|  l)y  the  junction  of  the  exteri'.al  plantar 
ai'tei'y  with  the  d.orsal  artery  of  the  foot,  a  con- 
tinuation of  the  anterior  tibial  vessel.  In  cases, 
however,  of  bleeding  from  the  arch,  ligature  of 
both  the  posterior  and  anterior  tibial  vessels  at  oi- 
just  aliove  the  ankle  would  not  necessarily  arrest 
the  ha'moi'i-hage.  After  ligatui'e  of  these  vessels 
blood  would  still  be  br(Uight  indirectly  to  the  ai'ch 
by  means  of  the  )>ei'oneal  artery.  ]iy  its  anteri<u' 
peroneal  lira  rich  this  vessel  communicates  with  the 
external  malleolar-  bratu-h  of  the  anterior  tiliial 
arti>ry,  and  with  the  taisal  bram-h  of  the  doi'salis 
p(;dis.  By  its  terminal  ])ranch  it  communicates 
with  the  two  last-named  vessels,  and  also  w  ith  the 
intei'nal  calcaneal  branches  of  the  external  plan- 
tar  artery. 

As  a  ni.atter  of  ]iractic<%  liowevcr,  ele\afiou 
of  the  limb,  together  M'ith  jiressure  upon  the 
wounded  ]ioiiit  and  comjtression  of  the  main 
arterv,    i'^    suflieient    to    cheek    Micst    baMtmrrhaffes 

ilOIii    liic      |)i<iiirtir    cirtii. 

'I'he  dorpalis  pe<lis  ai'lery.   fi-om   its  superficial 
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i(s   cliiSi'   Cnlllact     willl    tllr    ItolliS   of    till- 

fnot,  IS  trr(iiit'ii(ly  (lividrd  in  wounds  ;ind  I'lip- 
turt'd  in  s('\rn;  contusiuns.  The  jjosteriur  tibial 
artery  at  the  ankh-,  is  well  protected  by  the  pro- 
jeetiii^  malleolus,  the  dense  annular  li.yanient,  and 
the  tendons  that  run  by  its  side. 

The  superfu'ial  veins  of  the  foci,  like  those  of 
the  hand,  ai'e  found  mainly  upon  llu;  dorsum  of 
the  member.  The  sole,  as  a  part  exposed  to  pres- 
sure, is  singularly  free  from  them.  About  tlu; 
malleoli,  and  especially  about  the  inner  process, 
these  veiuh  form  a  consideraiile  pl<'.\us.  Hence  it  is 
tliat  ai)plianees  which  fit  tightly  around  the  ankh' 
are  apt  to  produce  (iMlema  aiul  pain  in  the  parts 
beycjnd. 

The  l.viiipli:ili«-».  form  a  very  line  and  elabo- 
rate pii'Kus  in  thr  coverings  of  the  sole,  from 
which  Vessels  arise  that  reach  the  borders  and  dor- 
sum of  the  foot,  and  jirincipally  the  inner  border. 
The  main  lym])h  xess^ls  of  the  jiart  are  found 
upon  the  dorsum,  al)out  the  radicles  of  the  two 
saphenous  veins.  Those  on  the  inner  side-  of  the 
foot  are  by  far  th(,>  more  numerous;  they  follow- 
pretty  generally  the  course  of  the  internal  saphen- 
ous vein,  and  end  in  the  inguinal  glands.  The 
external  vessids  pass  u))  along  the  outer  ankle  and 
outer  side  of  the  leg.  Tin;  bulk  of  them  pass 
obliquely  across  thi^  ham  to  join  the  inner  set 
above;  the  knee'  ■  luis  reach  the  inner  set  by  cross- 
ing the  front  oi  the  tibia,  while  a  few  fi)llow  the 
short  sai)lienous  \eiu  and  eiul  in  th<,'  popliteal 
glands   (^77;  ]).    o.jT). 

The  ankl«'-joini  is  a  very  powerful  articula- 
tion, its  strength  being  derived  not  only  from  the 
shape  of  its  component  bones,  but  also  from  the 
unyielding  ligaments  and  many  tendons  that  arc 
bound  about  it  like  straps.  Of  the  ligaments,  the 
two  lateral  are  very  strong,  and  have  an  extensive 
hold  upon  the  iont.  The  anterior  and  posterior 
are  exti'emely  thin  and  insignificant,  although  the 
iatt(>r  is  supporteci  by  the  teiivion  of  the  ilcxor 
longus  luillucis,   which  crosses  it.     When  effusion 
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takes  ).Ia(v  lilt,,  the  jnin(,   it  llrst  .-.luavs  itsulf  in 
tvoni,   liciK'ath   thr  cxtriisor  tcnddiis,   and  just   in 
tnmt  of  tiio  lalrral  lij<aincn(s.     Tiiis  is  dnv.  to  thr 
te.-bleness  of  the  anterior  ligaiiunt  and  the  extent 
antl  lf)os(nirss  of  the;  synovial  sac  in  relation  with 
lliat  stntetuiv.      Mon;  extrnsive  effusions  eause  a 
hul^nng  behind  through  yielding  of  the  thin  pos- 
terior   part   of    the   eapsul.',    and    fluetuation    can 
th.'ii    h.'    obtained    on    eillier    side    of    the    tcndo 
Aehiilis      In  no  ordinary  case  can  fluctuation  he 
dctectrd  distinctly  beneath  the  unvielding  lateral 
liganients.     Morcowr,  the  loose  synovial  sac  of  I  he 
iinkb-joint    ext^Mids     i„,tli     in     fmiit    and     behind 
b<'.\<.iid     the     limits     of     the     articula'.ion.     wliile, 
at    the    sides,    ,t    IS    strictly    limited    tu    the   jidnt 
surfaces.  "^ 

Th.'  ankh-  is  a  petfeet  liinge  joint,  and  per/nits 
only  ot  llexi.in  and  extension.  The  very  slightest 
amount  of  lateral  moveni(>nt  is  allowed  in  extreme 
extension,  when  the  narrower,  or  hinder,  part  of 
the  astragalus  is  brought  into  contact  with  tiie 
widest,  or  anterior,  part  of  the  til)i()-fibular  arch. 
W  hen  obvious  lateral  movement  exists  at  thi- 
unkh;,  the  j,,int  must  he  the  s<'at  of  either  injury 
or  .  is^-ase;  and  it  is  important  not  to  mistake 
the  ateral  movements  ixrmitted  between  certain 
"t  the  tarsal  bones  for  movements  at  th<>  ankle- 
joint.  Dorsi-flexion  is  limited  bv  the  posterior 
and  nuddh'  parts  of  the  inteinal  li^^•lment,  bv  the 
posterior  i,art  ..f  the  <.xternal  ligament,  bv  the  pos- 
terior ligament,  and  by  the  contact  of  the  astra- 
f^-alus   with   th..   tibia.      Plantar  flexi.m   is   limited 

nnfn'r  '>"t<'V'"'.  T'^  ""^  the  inner  ligament,   the 
anterior  and  middle  parts  of  the  outer  ligament 
by  the^  anterior  part  of  the  capsule,  and  t}i(>  con- 
tact of  the  astragalus  with  the  tibia. 

Owing  to  its  exposed  position,  this  joint  is 
very  liat)le  to  become  inflamed  from  irujry  or 
other  external  causes.  AVhen  inflamed,  \ro  as- 
tortion  IS.  as  a  ru\o,  iiroducvl  fh'^  ffir-f  v.  -  :;,. Vr 
at  right  angles  with  the  leg.'  It  would  apj'.rar 
lliat  fh.s  posit  i,,„   is  due  to  the  circumstance  that 
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tlh'  flexor  and  cxtciisur  luuscles  alxnit  balance  one; 
another,  and  it  does  n<jt  seem  thai  the  capacity  uf 
the  joint  is  affi'cted  by  the  posture  of  the  foot. 
The  synovial  cavity  of  the  ankle  is  in  coniniunica- 
tion   with  the  infeiior  t ibio-llbiilar  articulation. 

Ill  connexion  witli  the  suljject  of  "referred 
pains,''  it  should  be  renienibered  that  the  nerves 
suppl^yinj^  the  ankle-joint  brin^  that  ai'ticulation 
into  relation  with  the  lumbar  segments  uf  the 
spinal  cord  through  the  internal  saphenous,  anil 
thi!    sacral   segments   through    the    anterior    tiliial 

nel'Ve. 

Dislocations  at  the  ankle-joint.  The  foot  may 
lie  (lisloeaticl  at  the  ankle  in  fi\e  (.lireet  ions,  which, 
placetl  ill  order  of  frequency,  are:  outwards, 
inwards,  backward.-,  forwards,  and  ujiwai'ds  be- 
tween the  tibia  and  fibula.  These  tlislocat  ions 
aj'o  nearly  always  associated  with  fi'acture  of 
either   the   tibia   or   fibula  or   of   both   bones. 

1.  I'he  lateral  d isloraf  ion^' :  Outwards,  in- 
wards. These  luxations  differ  somewhat  from 
those  met  with  in  other  j(jints.  In  the  great 
majority  of  cases  they  consist  of  a  lateral  twisting 
oi  the  foot,  of  such  a  kind  that  the  astragalus  is 
rotated  beneath  the  tibio-fibular  arch.  There  is 
no  grt.'at  removal  of  the  upper  surface  of  the  astra- 
galus  fi'om    that  of   the    tilua,    one   or   other  edge 

the  former  boiu'  being  brought  in  contact  with 
ill''  horizontal  aiticular  surface  of  the  latter. 
Although  much  deformity  is  produced,  the  actual 
separation  of  the  foot  from  the  leg  is  not  con- 
sideral)le.  In  some  rare  cases  a  true  lateral  dis- 
lo('ati<iii  in  the  hoiizontal  direction  has  b<'en  met 
with. 

These  injuries  are  due  to  sudden  and  violent 
twistings  of  the  foot,  and  are  in  nearly  every  in- 
stance associated  with  fractures  of  the  tibia  or 
fibula.  The  luxati(jn  outwards  is  due  to  forcible 
eversion  of  the  foot,  the  luxation  inwartls  to  vio- 
lent inv!^rsion. 

It  is  of  intfn-est,  in  tht^  first  place,  to  note  the 
relation    of    the    fihula   to    injuries   at   the    anklt;- 


GOO 


TTTi:    T.oWI'Pt    EXTREMITY 


rChap. 


Joint,  especially  as  a  fraciiirc  of  llic  lower  nid  of 
the  shaft  of  that  hone  may  follow  alike  upon  both 
invfj-sion  and  oversion  of  the  foot.  The  lower  :; 
or  4  inches  of  the  fihiila  may  ho  considered  to  form 
;i  N'ver  of  the  first  kind  (l<'i^•    12;;,  \).     Tli.>  fiikiiiin 


M^.  12.^.      Diagrams  to  ilUistratc  the  mechanism  involved 

in  fractures  of  the  lower  end  of  the   fibula. 

A,  l';ii'i>  in  nuj'iual  iJu-itiDii  :  <i.  iihid-iilmlar  li^jatiiciii- :  '•.  fxtiTiial 
liili'ial  lijjaiiuni  :  >.  inliTnal  hitfial  li^:ainfiit.  li,  Fiai'tutf  ol 
lihula  ilui-  to  t'VtT^ion  u\'  loot,  c,  I"i-actnn'  nt  litmla  dnr  to  jiimt- 
«i()n  of  loot. 

is  at  the  inferior  tihio-nhular  articulation,  one 
arni  of  the  lever  is  the  malleolus  helow  that  joint, 
while  the  other  arm  may  be  regarded  as  formed 
by  the  lower  2  or  3  inches  of  the  shaft  of  the  bone. 
Now  the  low'or  ends  of  the  tibia  .nud  f!!!!!!;!  ;!ri' 
bound  ttigether  by  very  ]ioweiful  liuaiii<aits,  \  iz. 
the  anterior  and  postericjr  tibio-fibuiar,  the  trans- 
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vorsf,  ;m(l  tlu'  inferior  interosseous.  I  wduM  \i'n- 
Iiii't'  til  insi-«t  i);ii  I  icularly  that  in  ii"  t.idinary 
N'sinii  a'itnit  ilic  ankle,  whether  fracture  (ir  <lis- 
hteatiiin,  dn  these  litratnents  L;i\e  \\a.\.  If  they 
shduld  >  ield,  then  an  anomalous  f(Oin  of  fracture 
or  luxation  would  l)e  i»rodueed.  In  foreili!*'  eNcrsimi 
of  the  fof)t,  the  internal  latei-al  li,uainc;il  hcfduics 
stretched  and  teai's,  the  asti'aualus  is  luLitcd 
lat<M-alIy  heneath  tlie  tihio-fil)ular  arch  and  is 
lirnuirht  into  \  ioU^nt  <'oiitaet.  with  the  end  "f  the 
<iufer  niall<'(dus.  Thi>  |)1-(k*\^s.s  is  piished  out  a  aids, 
and  acts  as  one  ond  of  a  lever.  The  fu'ci  uni  is 
secured  hy  the  unyieldincj  tihio-fibular  lip;ntneiits, 
and  the  fihula  breaks  at  the  other  end  of  the  lever, 

a  iminf  ^(iiiie  •_'  nr  :'.  iu'he^  almxe  the  end  (if  the 
linne  M' iu.  1-j:'.,  i;).  In  furcilije  in\c)-sinn  id'  the 
foot,  the  astragalus  undergoes  a  little  lateral  I'ota- 
tion  in  the  opposite  direction  ;  the  external  lateral 
liffamenfc  is  groatly  stretched,  and  tends  to  drag 
the  end  of  the  outer  'nalleolua  inwards.  If  the 
ligament,  yields,  the  case  will  jirohahly  end  as  a 
'sprained  ankle,  or  pass  on  to  a  dislocation  in- 
wards (if  the  foot.  r)ut  if  it  remains  firm,  the  end 
iif  the  fihnlar  lever  (the  tip  of  the  malleolus)  is 
drawn  towai'ds  the  middle  line,  the  fulcrum  is 
secured  hy  the  tihio-fihular  lisxaments,  and  the 
shaft-  hn^iks  at  the  other  end  of  the  lever,  some 
few  inches  al)Ove  the  end  of  the  hone  (Fig.  123,  c). 
Tt.  will  he  seen  that  in  the  fracture  due  to  eversion 
the  upper  end  of  the  lower  fragment  is  displaced 
tiiwards  the  tilda,  while  in  the  lesion  due  to  in- 
\ersiiin  it  is  displaced  frinii  that  luine.  From  a 
careful  examinatidii  of  all  the  cn^e^  of  fiactureof 
the  lower  end  of  tlie  hhula  admitted  into  tlie 
r.ondon  Hos]iital  durinsj;  the  time  I  held  the  ))ii^t 
of  surgical  registrar  there,  1  con\inced  myself  that 
tli<^  lesion  is  much  mme  frequently  (hie  fo  e\(>i'siMn 
than  to  inversion  of  the  foot.  T  think  '•t  wnv  he 
-aid  that  a   fracture  of  the  lowei'  end  of  the  filiu'a 

;;;;;■  tw  :;i;;;|dr  invcrsio;;  ;.f  ihr  f:iot  is  lio;  jwis- 
^ihle  unl<'^;s  th(>  external  late|';il  ligameiit  remains 
entire. 
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niifiidiil  liiiotinii,  better  kiiiiwii  as 
llLLL^  ''"'  <i)ii(lil  ion  is  stich  ;is  has  just 
l;c(!i  (l(s(  ruMMl  ill  (iiimi'x  id'i  with  the  rft'rcts  of 
ovorsion  of  Iho  foot  upon  ttu'  tihula.  That  bono  is 
always  l)rokrii  soiiif  -1  or  :'.  iuchfs  above  the  malle- 
olus, the  deltoid  ligament  is  torn,  or  the  tip  of 
the  iiuii  r  mallef)lus  wronrhod  off.  The  astragalus 
is  so  rotated  late)al!y  that  the  foot  is  much 
everted,  its  outer  edge  laiscd.  whilt;  its  inner 
edge  rests  u|)on  the  ground.  The  inferior  tibio- 
fibular ligaments  i-cmain  iniaet.  If  they  yield,  an 
unusual  form  <if  fracture  or  dislocation  is  pro- 
duced, as  already  stated,  Boyer  relates  a  case, 
considered  to  be  unique,  where  the  foot  was  lu.\- 
ated  outwards,  but  without  any  fracture  of  the 
fil)ula.  That  lioni'.  houf\iT.  bad  been  forced  up- 
wards entire,  and  its  head  dislocated  from  the 
articular  facet  of  the  tibia.  A  horizontal  disloca- 
tion outwards,  wit'nout  rotation  of  the  foot  anc! 
without  fractui-e  of  the  fibula,  is  possible  if  the 
inferior  tibio-fibular  ligani(>nts    ;re  entiiel_\    toi'ii. 

In  Jhipuiitrcti^  frnrtiirr  (a  rare  injury)  the 
hl)ula  is  fractured  from  1  to  ;i  inches  abo\e  the 
malleolus,  the  inferior  tibio-fibular  ligaments  are 
entirely  lacerated,  or  the  portion  of  the  tibia  to 
which  they  are  attached  is  torn  away,  and  remains 
connected  with  the  lower  fragments  of  tlit^  fibula. 
The  fof'L  is  dislocated  horizontally  outwards,  and 
is  drawn  upwards,  the  extent  of  the  upward  dis- 
placement depending  upon  the  height  at  which  the 
fibula   breaks. 

In  the^  inirartl  Jiirdfian  the  external  lat(M-al 
ligament  is  torn  or  the  tip  of  the  outer  malleolus 
dragged  away,  the  deltoid  ligament  is  intact,  but 
the  internal  malleolus  is  commonly  broken  by  the 
violence  with  which  the  astragalus  is  brcnight  into 
contact  with  it.  That  bone  itself  may  be  broken, 
and  is  in  any  case  rotated  laterally,'  so  that  the 
foot  is  inverted  and  its  inner  border  much  raised. 
Tn    nil    f(!''!!>'^i   if   ih.\'i   A\'A:M^"A\^-.\     •.•.■?-.;-*  1-...1-    ^T-.-.-.-.i- 

or  complicated,  the  inferior  tibiofibular  ligament 
remains  intact. 
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2.  Till  tiiili  rtt  /toKtf  rior  (1  ixincaf  iaiix  :  I5;ick- 
wai'ds ;  fuiwards.  Tlicsc  in  juries  an-  lumitrlil 
ahout  liy  great  force  appliid  t(j  the  fu«il  uliili"  flic 
leg  is  fixed,  or  liiore  rcinnnaily  hy  siuldm  .nnst 
nf  th(;  foot  duritig  some  vinlcnt  iiiipiilse  given  to 
tlie  body,  as  on  junii)injj;  fioni  a  cairiage  when 
in  motion.  In  the  luxation  hackwaj-ds  the  astra- 
galus is  disp!ac(>d  Iji'hind  the  tihia,  while  the 
aitieular  surface  df  the  latter  hone  rests  ui)on 
the  scajihoid  and  cnnrif.>rm  hones.  The  anterior 
and  pnstci'ior  ligaiin'uts  are  e?itirely  torn,  and  a 
irreat  part  also  of  the  two  lateral  hands.  The 
tihula  IS  Indken  some  2  or  3  inches  above  the  nial- 
jcnlus,  and  there  is  usually  a  fracture  also  of  the 
inner   malleolus. 

'I'he    luxation    forwards    is    of   extreme    r 
In    the    few    I'eportefl   eases   otie   ..r    hoth    mal 
were  broken,      li.   \V.   Smith  believes  that  the 
location  is  never  complete. 

;*.  The  tl  hi  I, rat  ion  xipyrardx.  Tn  this  rare 
dent  the  inferior  tihio-tihular  ligaments  are 
tured,  the  two  bones  are  wididy  separated  at  thcii- 
lower  ends,  and  the  astragalus  is  driven  up  l)e- 
tween  them.  The  anterior  ant!  poster ioi-  ligaments 
ai'e  entirely  ruptured,  but  the  latiM'al  ligaments 
usually  escape  with  but  some  slight  laceration. 
The  accident  ajjpears  to  be  generally  caused  by 
a  fall,  th(>  patient  alighting  flat  upon  the  soles  of 
the  feet.  Mr.  Bryant  records  a  case  in  which 
both  feet  were  similarlx    dislocated  uj)wards. 

TIm"  fool.  There  are  two  arches  in  the  f.,ot, 
an  antei-o-p(ist(^ri'ir  and  a  transverse. 

1.  The  antero-posterior  arch  has  its  summit  at 
the  astragalus.  It  may  be  considered  as  composed 
of  two  piers.  The  hindcu-  pier  consists  of  the  os 
ealcis,  the  anterior  pier  of  the  scai)hoid,  cunei- 
form and  metatarsal  liones.  The  astragalus  forms 
the  keystone  of  the  arch,  the  head  of  the  bone 
esjiecially  perfol'ming  that   function   (fig.    120- 
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nutatarsal  bones,  and  the  outer  maigin  of  the  foot 
(Fig.    120).     The  hinder  pier  is  solid,    is  made   up 
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(if  a  sliiiii!4'  l)(iiu',  and  cuiilaiiis  miiI\  dh.'  jdiiit.  [t 
sci'\<'S  to  support,  tli<'  main  jiaii  of  the  weight  of 
tho  hody,  and  gives  a  lii'm  has's  of  attachiucnt 
to  tlic.  muscles  of  the  calf.  Tho  anterior  part  of 
the  arch,  on  the  other  hand,  contains  many  small 
hones  and  a  iiumher  of  complicated  j(  ints.  It 
sorves  to  give  elasticity  to  the  foot,  and  to 
diminish  (he  effect  of  sliocks  received  upon  tho 
sole   of   the    foot.     The   comparative   value   of    the 
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two  piers  of  the  arch  in  this  latter  respect  can  ho 
estimated  hy  jumping  from  a  height  and  alight- 
ing fiist  upon  the  heels  and  then  upon  the 
halls  of  thi"  Iocs  The  inner  pait  of  the  ai'ch 
is  much  more  cui'ved  than  the  outei',  and  forms 
the   instep. 

2.  The  transverse  arch  is  most  marked  across 
the  enneifoi'ni  hones.  Jt  gives  much  elasticity  to 
the  foot  and  affords  protection  to  the  \essels  of  the 
sole. 
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These  Iww  arches  icsull  iii>tn  Uu;  shape  oi  the 
ctjiiipijiieut  bcjiies,  and  are  luaiiiLaiued  hy  the  vari- 
iius  ligaments  and  muscles  ui  the  sulc.  The  peru- 
neus  lungus  tendon,  and  nearly  all  the  ligaments 
which  connect  the  first  and  second  rows  of  tarsal 
hones  on  both  the  plantar  and  dorsal  aspects, 
are  inclined  forwards  and  inwartls,  and  by  this 
arrangement  are  well  adapted  to  maintain  tht; 
integrity  of  the  trans\ei'se  as  well  as  of  the 
anti'ro-posterior  arch. 

Th<'  muvemeiits  of  inversion  ami  eversion, 
whereby  the  foot  is  adapted  to  the  ground  on 
wiiich  it  treads,  occur  at  the  subastrugaloid 
joints.  These  aie  two  in  number-  (1)  tlie  anterior 
subastragaloid  joint  In'tween  the  head  of  the  astra- 
g  his  and  three  other  parts  :  (a)  sustentaculum 
tali;  (h)  infei'ior  talcane'o-scaphoid  ligament; 
(c)  scaphoid  (Fig.  I'-^i);  (2)  posterior  subastra- 
galoid l)et\Vf'n  the  bodv  of  the  astragal'.is  and  os 
calcis.  The  posterior  is  separated  from  the  an- 
terior joint  by  the  interosseous  ligament.  A  third 
joint  is  also  concerned  in  these  important  movt^- 
ments,  viz.  tliat  l)(>tween  the  os  calcis  and  cuboid. 
The  itiuscles  which  produce  inversion  are  (!)  tibi- 
alis p(  sticus,  (2)  tibialis  anticus.  The  first  pro- 
due  <  ver-^ion  with  ])lantar  fle.xion,  the  otluM's 
with  dorsal  flexion.  The  flexor  muscles  of  the 
toes  assist  the  first,  the  extensor  of  the  great  toe 
the  second.  l'lv(M'sion  is  produced  by  (1/  peroneus 
longus,  (2)  ])eroTi(Mis  brevis,  (:;)  pei-oneus  tertius, 
(4)  the  extensor  longus  digitorum.  The  first  pro- 
duces e\('ision  with  plantai'  tU'xioii,  th<'  others 
with  dorsal  fli'xion.  Thus  ihere  an^  four  groups 
of  muscles  acting  on  the  subastragaloid  articula- 
tions which  biilaiu'e  and  det^ermine  the  mo\ements 
of  the  foot,  and  four  positions  in  which  they  may 
fix  file  f'M)t  :  (1)  in\eision  with,  plantar  flexion 
^talipes  e»iuino-varus,>  ;  (2)  eversion  with  plantar 
flexion  (tali])es  (Hiuino-valgus)  ;  (I*)  i"versi<in  with 
doisi-flexion  (talipes  caloaneo-varus)  ;  (4)  eversion 
with  dorsi  flexion  (talipes  calcaneo-valgus).  The 
posilion    assumed    will    depend    on    the    grouij    or 
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gioiips  of  iiiusclfs  which  ;i!-  i)aralys(,'d  or  woak- 
encd.  >]\cTsioii  i:,  limited  1).\  ihf  inferior  calcaneo- 
.sc'a]jh(-id  ligament  and  the  structures  along  the 
inner  side  of  the  sole  of  the  foot— the  abductor 
hallucis,  i)lantar  fascia,  and  the  tibial  muscles. 
l„v,...oi,.,.     ie.    1,-. .,;..., I     ijy    jj,^    tuberosity       "      ' 


of    the 
sub.enta- 


Inversion    is    limited 

scaphoid    coming    in    ct)ntact    with    the    .......^.....^ 

euluiri  tali,  tlu'  peroneal  museies,  an_d  ligaments 
along  the  outer  border  of  the  foot.  The  move- 
ments of  inversi(jn  and  eversion  correspond  to 
supination  and  pronation,  but  in  the  upper  ex- 
tremity these  are  produced  between  radius  and 
ulna,  wherL  .s  in  the  lower  extremity  they  occur 
almost  entirely  between  the  astragalus  and  the 
rest  of  the  foot. 

Dislocation  of  the  astragalus.  This  bone  is 
sometimes  luxated  alone,  b.'ing  separat<'d  from 
its  connexions  with  the  os  calcis,  the  tibia,  the 
fibula,  and  the  scaphoid  bone.  The  displacement 
may  be  either  forwards,  l)ackwards,  or  laterally. 
The  luxation  forwards  is  by  far  the  most  common 
h'sion,  the  next  in  frequency  being  a  luxation 
outwards  and  forwards.  In  these  injuries  the 
interosseous  ligament  between  the  os  calcis  and 
astragalus  is  .-ntirely  torn,  as  are  also  the  greater 
part  of  the  lat(M'al  ligaments  of  the  ankle,  and 
the  various  bands  that  connect  the  astraga'us  with 
the  OS  calcis  and  scaphoid.  In  all  inst.-.nces  the 
malleoli  are  biought  nearer  tt)  the  sole.  Radio- 
grai)hy  has  shown  that  fracture  not  inf recpu-ntly 
accom])ani<'s  dislocation  vl  the  asti'agalus.  WtK'ii 
it  is  rciuembered  tliat  the  astragalus  is  the  key- 
stcme  oi  th«'  ))Iantar  arch,  and  must  receive  the 
eliief  i!iii)aet  in  all  accidents  whicli  force  the 
w<'ight  on  the  feet,  tlie  fracture  of  its  neck  or 
of    its    body    bcrolties    int<'lligiblc. 

Dislocation    of    the    os    calcis.     This    Imuic,    al 
fhougli    off<Mi    fractun'd,    is    vcrv    rarely    luxat^nl 
Wh(>n  displaced,  however,   it   is  usually  displaced 
outwards,   and   i^^  (orn  away  from   its  attachments 
to  the  astragalus  and  cuboid,  or  from  the  former 
boru'  alone. 
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Subas'.rasaloid    dislocations    of    the     foot.  -   In 

tti"so  It'sions,  wiiicli  arc  nol  \cjy  uiKjuiuiiiuii,  tlie 
.•^'.fagalus  ri'iiiains  in  |)ositit»u  Ix'twocn  the  tibia 
:..d  tihula,  \vhil«_'  tlic  rest  of  the  i\>ut  is  dislo- 
raU'd  hflow  that  hnnc  The  luxation,  then-furo, 
(•onet'rns  the  anterior  and  posterior  suhastraga- 
loid  joints.  The  foot  may  be  disjjlaced  eittier 
forwards,  backwartis,  or  laterally.  Tlie  forward 
dislocation  is  extremely  rare,  and  the  lateral  luxa- 
tions are  nearly  always  oblique.  In  the  most  usual 
displacements  the  foot  is  dislocated  outwards 
or  inwards,  and  is  at  the  same  time  carried  back- 
wards. These  luxations  ar<'  frequently  compound, 
especially  when  lateral.  They  are,  as  a  rule, 
ineomi)lete  '>s  regards  the  anterior  subastragaloid 
joint,  while,  on  the  other  hand,  the  displacement 
of  the  astragalus  from  the  scai)hoid  is  in  nearly 
every  instance  complete.  In  all  cases  the  inter- 
osseous ligament  between  the  os  cah.ds  and  astraga- 
lus must  be  torn,  and  there  will  also  be  more 
or  less  laceration  of  the  ligaments  joining  the 
asti-agalus  to  the  scaphoid  and  to  the  malleoli. 
The  nialleoli  ai'e  very  often   fractured. 

It  is  only  necessary  to  notice  in  any  detail  the 
two  lateral  luxations,  as  being  the  only  common 
forms.  In  the  inward  dislocation  thi;  foot  is  in- 
verted, its  inner  Ijortler  is  rai.-.ed,  is  shortened, 
and  rendered  conca\e,  while  its  out<'r  border  is 
length-'iK'd  and  made  convex.  The  deformity 
nnich  resembles  that  of  talipes  varus.  The  liead 
of  the  astragalus  with  the  out<'r  malleolus  forms 
a  projection  at  the  outer  asi)ect  of  the  foot,  while 
below  t'lem  a  deep  hollow  exists.  The  inner 
border  oi  the  os  calcis  is  very  i)rominent  at  the 
int^'inal  s  de  of  the  limit,  whil<'  the  inner  malleolus 
is  Ituried  ifi  the  hollow  left  \)\  th<'  displacement  of 
that  bone.  The  calcaneum  and  scapiioid  are  ap- 
proximated. In  tho  outward  luxation  the  foot 
is  a})diK'ted.  its  out^'r  border  is  raised,  and  the 
<leformity  produced  is  not  unlike  that  of  talipes 
w'iIlmis.  I'he  outer  nial!''olus  is  lost  in  flie  b>11oy.' 
caused  by  the  eversion  of  the  foot,  while  the  tiliial 
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iiuill< •iiliis  and  li<^<ul  of  the  ustragiilus  f«jnii  n  pio- 
jeclioii  un  tlw  iiiiKT  a.spccl  of  the  limb. 

The  mediotarsal  joint  is  situat<;d  between  the 
head  of  the  astragalus  and  scaphoid  on  the  inu«'i- 
side  of  the  fnot,  and  ns  ealcis  and  cnboid  on 
the  outer.  The  inner  is  part  of  the  anterior  sub- 
astragaloid  joint  {sie  p.  i5U5j,  v.liihj  the  outer  has 
a  separat(!  syno\ial  cavity.  It  slnnild  be  noted 
that  the  movements  of  turning  thu  toes  either 
in  or  out  take  place  mainly  at  the  hip-joint: 
while  the  turning  of  one  edge  of  the  foot  either 
up  or  down  is  a  movement  that  mostly  concerns 
the  subastragaloid  joints. 

Club-foot. — It  is  usual  t(j  divide  the  various 
forms  of  talipes,  or  club-foot,  into  four  nuiin 
divisions,  viz.  :  (1)  T.  eciuinus;  (2)  T.  caL.neus; 
(:5)  T.  varus;  and  (4)  T.  valgus.  Four  secondary 
forms  result  from  combina lions  of  these  nriri- 
eipal  varieties,  viz.  :  T.  equino-varus,  T.  cquino- 
valgus,  T.  calcaneo-varus,  and  T.  calcaneo-valgus, 
corresponding  to  the  four  positions  assunied  by 
the  foot  at  the  subastragaloid  articulation  (sif 
p.    GUj). 

1.  Tdlijxs  i(iuhin<.  In  this  deformity  the  heel 
is  drawn  up,  and  th(>  i^itient  walks  upon  the  balls 
of  the  toes.  The  rontra.-'ting  muscles  are  those  of 
the  calf,  attached  to  the  tendo  Achillis.  The 
paralysed  museh^s  are  the  «'xt^.'nsf»]'s  of  tiio  ft)ot. 
There  is  plantar  fl<'.\ion  and  mai'ked  inversion  of 
the  foot.  In  a  well-marked  case  the  os  ealcis  is 
much  raised,  and  may  even  be  brought  in  contact 
with  the  til)ia.  The  astragalus  is  displaced  down- 
wai'ds  and  projects  upon  the  dorsum.  The  foot 
t(>nds  to  liecome  more  and  more  inverted,  until 
at  last  the  scaphoid  may  even  touch  the  sustenta- 
culum. The  ligaments  of  the  sole  are  usually 
much  contracted. 

2.  TttNfxs  cdlcti IK  ux.      In  tills  form  of  elub-foot 

the  toes  are  drawn  ui»  and  the  i)atient  walks  upon 

the  heel.  The  contracting  muscles  are  the  ex- 
4 4^1,,.   .^.,4.,..;,.^   .io.^.>-.(    ,>f  +ii,->  i;..>K      TK-. 


Nilcis 


is     I'endered     iii<  M'e     \<')t  ical 


a  11(1 


tl 


le 


rciuip. 


XXVJ 


CLDR-FOOT 


GOO 


."isLragiilus  brcoiiics  so  oljliquuly  pluccil  that  j)art 
(jf  its  iippur  articular  surface  may  project  beyond 
the  tilna  in  a  backward  direction. 

3.  Talipes  varus.  Tliis  is  the  commonest  form. 
Certain  features  of  the  fa'tal  foot  are  i-etaincd 
ill  an  exag^cratid  (l<i!,r<e.  la  a  well-marked  con- 
genital case  there  is  a  threef<jld  deforniit\  :  (1) 
The  heel  is  drawn  up  by  the  muscles  attached  to 
the  tendo  Achillis;  (2)  the  foot  is  inverted  by  the 
C(jntraction  of  the  tibialis  anticus  and  posticus; 
(o)  the  sole  is  contracted  by  the  flexor  longus 
digitorum  muscle  and  the  shrinking  of  the  plantar 
fascia  and  ligaments.  The  neck  of  the  astragalus 
is  elongated  and  deflected  downwards  and  inwards 
to  a  greater  extent  than  in  the  normal  foot.  In 
the  adult  the  neck  of  the  astragalus  is  deflected 
inwards  to  the  axis  of  its  body  at  an  angle  of  10°; 
in  tlie  newly  born  at  an  anglt;  of  25^^;  and  in 
talipes  varus  at  an  angle  of  50°.  The  scaphoid 
is  displaced  upwards  and  inwards,  until  its 
inner  border  often  touches  the  internal  malleolus. 
The  three  cuneiform  bones  follow  the  scaphoid, 
and  the  cuboid  becomes  the  lowest  ))one  in  the 
tarsus.  The  (-)uter  border  of  the  cuboid  foi'?iis  an 
angle  with  the  os  calcis,  and  the  tendons  of  the 
pei'oneus  longus  slij)  backwards  from  the  groove 
in  tlif  cuboitl  to  lie  on  the  os  ealeis.  Tiu'  anteiit)r 
border  of  the  internal  lateral  ligament  is  con- 
tracted and  unduly  prominent.  There  is  thus  a 
mai'ked  degree  of  inversion. 

4.  In  talipes  vahjus  the  foot  assumes  perma- 
nently the  position  of  eversicm.  The  contracting 
muscles  are  the  two  peronei.  In  a  well-marked 
congenital  case  the  os  calcis  is  found  a  little 
raised  and  the  astragalus  is  displac<'(l  forwards 
and  (lownwards.  The  scaphoid  is  so  rotat<'d  that 
its  inner  part  is  di'i)ressed  and  its  outer  i-aised. 
The  internal  jiortion  of  the  bone  forms  one  of 
I  he  (wo  projectic^ns  obvious  on  the  inner  side  of 
(he    f(M)t,    the   odier    ])rominrjice   being   foi'ined   by 
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fdol  is  lust,  and  all  (hose  liganionls  are  strctchL'd 
tiiat  SL'ive  to  supijurt  and  maintain  that  arch. 

Of  the  mixed,  or  secondary,  forms  of  talipes 
nothing  need  be  said.  They  are  the  results  merely 
of  a  combination  of  the  primary  varieties. 

As  trouble  is  often  caused  in  talipes  by  pres- 
sure being  brought  to  bear  upon  an  unusual  part 
(jf  the  foot,  it  is  well  to  note  upon  what  portion 
of  the  member  the  patient  treads  in  the  different 
varieties  of  the  deformity.  In  varus  the  "tread  " 
is  mainly  upon  the  tuiter  side  of  the  5th  meta- 
tarsal bone;  in  valgus  upon  the  internal  malle- 
olus and  scaphoid;  m  equinus  upon  the  bases  of 
all  the  toes;  in  equino-varus  upon  the  base 
of  the  little  toe  ;  in  ecjuino-valgus  ujjon  the  base  of 
the  gn'at  toe;  in  all  forms  of  calcaneus  upon  the 
heel.  In  cases  of  extreme  and  obstinate  club-foot 
wodgt's  of  bon<3  are  sometimes  removed  by  the 
operation  known  as  ((irscctoinij.  Thus  in  talipes 
equino-yarus  the  base  of  the  wedge  will  be  on  the 
outer  side  of  the  foot,  and  will  be  mainly  repre- 
sented by  the  cuboid;  the  apex  will  be  at  the 
scaphoid. 

Flat-foot  and  splay  =  foot  are  the  nam<>s  given 
to  a  deformity  due  probably  io  the  yielding 
of  certain  ligaments,  whereby  the  arc^>  of  the 
foot  is  lost  and  the  sole  becomes  more  or  less 
perfectly  flat.  The  foot,  at  the  same  time,  is 
abducted,  and  the  out<.'r  border  is  often  a  little 
raised,  so  that  the  patient  walks  mainly  upon 
the  inner  side  of  the  foot.  This  deformity  is  met 
with  in  those  who  stand  a  great  deal,  and  is  the 
direct  result  of  yielding  of  the  muscles  which 
maintain  the  foot  in  a  position  of  inversion— 
especially  the  tibialis  anticus  and  ])osticus.  It 
is_only  wlien  those  niusch's  become  exhaustecl  and 
yield  that  the  ligaments  are  strained  and  elon- 
gated, for  it  may  be  accepted  as  a  law  that  the 
normal  strain  at  a  joint  falls  on  the  muscles,  the 
ligaments  only  coniinc  into  acti'.'n  in  limitino'  tho 
extent  of  movements.  The  inferior  calcaneo- 
scaphoid  ligament  is  lax  in  the  standing  posture; 
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the   veiglit  of   the  lieud  of  thii  a.straKalus  is  then 
supported  by  the  tibialis  posticus  (Fig.    125). 

As  is  well  known,  the  muscles  of  the  leg  and 
foot  become  more  quickly  exhausted  when  stand- 
ing than  when  walkinp-  for  in  the  standing 
posture  the  muscles  whicn  invert  the  foot  are 
maintained  in  a  condition  of  tonus,  whereas  in 
walking  they  have  alternate  periods  of  action  and 
rest.  Hence  in  those  whose  occupations  entail 
prolonged  periods  of  standing,  the  muscles  which 
maintain  the  inversion  of  the  foot  become  ex- 
hausted—especially   the    tibialis    posticus;    they 


AfiT   ^up  An 
Tibialis  Amti 
/^iD. Cuneiform 
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\nr  Calcameo  Scap/i  Lic 
TuBCBOSiTy  o*  5CAPfl0iD 

Fig.    125.-- Dissection   of  a  flat-foot   from   the   inner  side. 


gradually  yield,  and  the  superincumbent  weight 
of  the  body  then  falls  on  the  structures  which 
limit  eversion  of  the  foot,  especially  the  inferior 
calcaneo-scaphoid  ligament,  on  which  the  head  of 
the  astragalus  then  comes  to  rest  (Fig.  125).  \\ii<'n 
the  weight  falls  on  this  ligament  it  begins  to 
yield;  the  head  of  the  astragalus  is  pressed  for- 
wards, downwards,  and  inwards  by  the  superin- 
cumbent weight,  and  the  foot  beyond  becomes,  as 
a  consequence,  over-extended  and  turned  out  (Fig. 
125)=  The  OS  calcis  slants  inwards,  .infl  its  nnfj-vir-.r 
end  is  depressed.  The  sustentaculum  tali,  the 
iH'ad  of  the  astragalus,  and  the  scaphoid  tubercle 
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form  pnniiiiifiUTs  cm  llir  iiitirc  side  of  llic  foot, 
and  jiiay  icst  on  I  Ik;  ground  (Fi^-  !-•')).  Tlic  Imig 
and  short  plantar  ligaments  also,  which  conti'ihute 
so  mnch  to  the  maintenance  of  the  arch  of  the 
foot,  in  time  yic'ld,  and  allow  of  a  still  greater 
degree  of  defoi'mity.  There  is  a  stretching  also 
of  the  deltoid  ligament.  In  neglected  cases  the 
distortion  is  rendered  more  or  less  permanent  Ijv 


Fijs.    126.      Various  ft)rms  of  foot-prints. 

A.  I  )i  iiniiiial  liiiit  \\  itli  1i;l^1i  .■iivli, 

1;.  ,.          „           .,      :iKii  w  It  li  liiLih  aiTli. 

<'.  ..           .,          ,,      witli  liiw  arcli. 

D,  „  Ihit  lout. 


alterations  in  the  sliapo  of  the  tarsal  hones,  and 
by  a  conti'action  of  such  liganjcnts  as  have  heen 
r<'la\ed  by  the  d<'formity.  Tlie  sc;))jhoid  and  in- 
t-ernal  cuneiform  bec(>me  markedly  \vedg<j-sha])ed, 
witli  th"  apices  tli]<'ct<'d  to  the  dorsum  of  the  foot 
(Fig.  12r))._  The  foot  being  abducted,  and  its  out<>r 
border  n,  little  raised-,  tlie  Deronri  niiisclcs  beeomp 
rela.xcd,  shortened,  and  contril)ute  to  the  [jt^'ma- 
nency  of  the  disorder.     It  will  be  understood  tliat 
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th(;  abnormal  pressure  brought  to  boar  upon  the 
various  tarsal  hones  and  arriculatimis  will  cause 
severe  pain  to  be  dftcn  assdciatecl  with  this  affec- 
tion. The  calf  muscles  waste,  owing  to  the  arch 
of  the  foot  having  lost  its  rigidity  and  l^eing  no 
longer  able   to  support  the  weight  of  the  l)ody. 

Imprints  of  noi-mal  feet  vary  much  in  form 
(■<;rr.  Fig.  126).  I)]-,  l.oxett,  of  lioston,  is  of  oy)inion 
that  the  feet  which  come  in  contact  with  the 
ground  at  only  two  ])arts— at  the  heel  b<'hintl, 
and  along  the  pad  of  the  foot  in  front— are  those 
which  are  most  prone  to  l)reak  down  (Fig.  12G,  a). 
In  flat  foot  the  inner  border  of  the  foot  also  comes 
in  contact  with  the  ground,  so  that  the  area  b(>- 
tween  the  heel,  the  plantar  pad,  and  the  outer 
inargin  of  the  foot,  left  blank  in  the  normal  im- 
print, become  pa)'tia11v  or  completelv  fdled  up 
(Fig.   12G). 

It  may  bo  noted  that  the  mcdio-tarsal  joint, 
whichis  so  conspicuously  involved  in  the  distor- 
tion, is  supplied  by  the  anterior  tibial,  musculo- 
cutanecnis,   and  external  plantar  nerves. 

The  tarsal  bones,  owing  to  th<nr  spongy  char- 
actor,  are  readily  broken  by  direct  vioh'nc<>, 
as  in  sev(>ro  crushes.  The  soft  parts  that  cover 
these  bones  being  scanty  ujion  the  do)'sal  nspect 
of  the  foot,  it  follows  that  th(^se  accidents  are 
often  compound  and  associated  with  much  lacera- 
tion  of  the   int-«\gum('nts. 

The  tarsal  bone  the  most  frequently  fractured 
is  the  o.s  ra/n's\  This  bone  may  l)e  brok<'n  by  a 
fall  upon  the  heel,  and  in  many  instances  has 
b(M>n  the  only  one  fractured  by  such  an  accident. 
A  few  cases  have  be(>n  recorded  of  fractur.^  of 
the  calcaneum  by  muscular  violence,  the  muscles 
prodiiciiig_  the  h^sion  being  those  attached  to  the 
tendo  Achillis.  Thus,  Sir  A.  Cooper  reports  the 
easu^,*  of  a  woman,  aged  42,  in  w>om  a  large 
fragment  of  the  post^M'ior  jiart  of  the  os  calcis 
was  t<^irn  away  by  the  muscles  and  drawn  some 
'-'ii  incites  away  from  tlu^  Jieej.  'i'li<'  accident  was 
caused    hy    h<'r    taking    a     fals(>    step.      Abel    has 
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(■•'Ihcf'd    llir«'o    case's    uf    fraciiiir    of    (hr    .s/zx/r // 
tnriiJnin    tali.      }\v   1.<I  icn-es   that   this    iiijui-y   may 
\n\  pi'cduccd  li\-  falls  upon  tlir  snlr  or  l)y  cxfrniir 
inversion    of   tho    fndt,    wln'n^liv   tlie   astragalus    is 
forcnd  violently  against  the   ])roc('ss. 

The  ast rfi(i'ilii.<  alone  may  Ik'  broken  liy  a  fall 
upon  the  fert.  and  such  aecidents  ari;  often  associ- 
ated with  fractures  of  both  tliat  Ixme  and  the  os 
calcis.  It  must  l)o  noted,  however,  that  in  a  fall, 
whenthn  patieiit  ali,ti;hts  upon  the  feet,  the  til)ia 
and  fibula  are  much  rnor(>  likely  to  be  broken  than 
are  the  tarsal  bones,  since  the  l)ones  of  thi^  lepj 
li-ansmit  the  weight  of  the  body  directly,  whereas 
that  weiuht  is  much  dil'fusi'd  and  broken  uj)  when 
passing  through  the  foot  with  its  mfii.y  Ixmes  and 
joints. 

The  metatarsal  bones  ind  phalanges  are  nearly 
always  bi-oken  l)y  direct  violi>nce.  I  jiad,  how- 
ever, under  my  care  at  the  London  Hospital  a 
man  who  had  broken  the  shafts  of  the  three  outer 
nietatars.'J  bones  l)y  simi)ly  slipping:  off  the  ed^e 
of  the  curb,  Since  the  introduction  of  X-rays  as 
a  means  of  diagnosis,  fractures  of  the  metatarsal 
bones,  especially  of  the  fifth,  and  of  the  phalanges, 
ai'e  found  to  occur  not  infrequently,  and  often  as 
the  result  of  a_  movement  or  accid(>nt  which  seems 
totally  insufficient  to  produce  such  lesions. 

With  n^gai-d  to  the  lu.xations  of  the  foot  not 
yet  considered,  it  may  bo  said  that  the  nihoid 
is  never  dislocated  alone.  Walker  reports  a  case 
of  dislocation  of  the  scaphoid  alone,  that  structure 
being  quite  separated  from  the  astragalus  and 
cuneiform  bones.  The  accident  was  l)rought  about 
l)y  alighting  upon  the  ball  of  the  foot  when  jump- 
ing, and  the  little  bone  was  found  projecting  on 
the  dorsum.  Mr.  Bryant  has  mentioned  an  in- 
stance of  rlislocation  of  the  scaphoid  inwards. 
As  a  nil(\  however,  this  bone  when  displaced  is 
dislocated  along  with  the  astragalus. 

Of  the  runt  ijiivm  Jiom  .■<  the  one  most  oft^>n 
iu.\atcd  alone  is  the  iiiternal.  The  attachments 
of  the  tendons  of  the  tibialis  anticus  and  peroncus 
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loiiRUS  alxtufc  tlio  iiiiornal  cuiififdrrri  aiul  first 
tricfala  isal  Ixiiics  I'ciidi'r  i(.  runiiiiMii  for  (|i<'  Ia((ci- 
to  follow  its  tai-sal  collcaguo  when  dislocatrd. 
Mr.  Tiiike  has  rocordi'd  a  caso  of  inconiploto  luxa- 
cion  of  all  throe  rnnoifonn  honos  upwards,  and 
at  loast  thrnc  cases  ha\o  been  doscrihcd  of  dislora- 
tion  of  the  intornal  hone  upwards  and  backwards, 
together  with  a  like  displacement  of  all  the  nicta- 
tai'sals. 

One  or  more  of  the  metatarsal  hones  may  h(^ 
luxated,  or  the  entire  series  may  he  displaced 
upwards,  d(»wnwards.  inwards,  or  outwards,  the 
first-named  lesion  heing  the  most  common.  Tn 
rarer  instances,  one  hone  has  hcen  thrown  in  one 
direction  and   its  fallow  or  fellows  in  another. 

Ossification  of  the  tarsus.-  Afc  birth  the  tar- 
sus is  mainlv  cartilaginous.  Ossification  bccins 
in  the  f»s  calcis  in  th<'  sixth  month  and  in  tlie 
astragalus  in  the  seventh  month  of  ftetal  life. 
The  centre  for  the  cuboid  appears  at  l)irth,  and 
in  the  scaphoid,  the  last  to  ossify,  in  th(^  thii'd 
year.  It  is  not  unUl  pubeit.\-  that  the  cai-tilaue 
of  the  tarsal  bones  is  completely  ossified.  Like  the 
epiphyses  of  long  bones  the  tarsal  bones  are  en- 
tii-ely  formed^  in  cartilage,  there  hiding  no  peri- 
osteal f(^rmation.  Hence  It  Is  possible,  as  Ogston 
has  shown,  to  enuchvite  the  ossific  centres  from  the 
tarsal  hones  of  children  who  are  the  subjects  of 
club-foot  and  bv  reniodelling  the  cartilaginous 
capsules  left  behind,  obtain  new  ossifications  of 
a  more  noi'mal  form. 

Dislocation  of  the  proximal  phalanx  of  the 
great  toe  is  oft-i^n  Vi'vy  difficult  to  i-rduce.  as  is 
also  the  cas(^  in  the  corresponding  luxation  of 
tlie  thumb.  When  the  displacement  is  doisal,  thr> 
diflRculty  is  probably  due  to  the  sesamoid  hones 
which  are  embedded  in  the  trletioid  lieameriT  or 
fil)ro-cartIlaginous_plate.  "Like  the  c:lenoid  Ha;i- 
ments.  the  sesamoid  bones  are  much  more  firmly 
connected  with  the  phalanx  than  with  the  'nefn- 
tarsal  bone,  and  thus  cret  torn  away  and  shut 
liack  behind  the  head  of  the  metatarsal  bone;  or 
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l-ij;.     127,        Obiiqnc    antero- 
posterior section  of  foot,  to 
show   the   synovial  cavities 
of  the   tarsus.     {h'''f/in;/< r.) 
1.  Til'iii  ;  L'.  libul.i  :  ."..  .'i-tfii;.'iilti- ;  I. 
OS    <"il(is  ;    ."i,    ('\Icii);il    l;itcl-;il 
lif-Miiu'iit  :    (1.    inicniMl    lattial 
liuuiiu  lit  ;  7.  iiit(i(is,('(iiis  Ij^a- 
incnt  lictwcrn   :istivij.';ihis  ainl 
OS  cmIcis  :  S.  lu'ad  dl  .istr.'iL'Mliis  : 
!•,  scaiiiiiud  :  lo,  n.  aiid   li'.  tlif 
tlircc     runcifiinii     tiolics  .      I:!. 
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it       !li;i.\       Im'      lii.if      flir 
S('S;ill|ui(|        linllt'S,       Vf- 

tainiiit;      tli<'ii'      cnn- 
II  '•  x  i  o  n  s     with     t  he 
hitci'al    liyainents    of 
till-'     joint      as      Well 
as     \vitii      the     shoit. 
ll<'.\(ir     t<'ii(liins,     arc 
s«')i;i  ratcil     l"|-iitn     ojir* 
a  n<  '\  \icr.  and  so  allnw 
till'  head  of  tli-'  in-'la- 
tarsal    Ixmi'    to    jtass 
f(ir\vai'(|s,     and     thus 
l.rciJiiic  nifipcd,   as  it 
w  iTc,  in  a  liiif  tun  hole 
1)1  f  w*  rn    tlif'in  "    (Sir 
H"niy     MoitIs).       A 
jiai'l  iai  dislocaf  ifin  of 
the  in'oxirnal  jihalanx 
outuaids  on  iho  hoaci 
of       thf>       metatarsal 
hour-  of  thn  firoat  too 
Const  itutts    tho    con- 
dition       known       as 
hallux    valgus.      Tho 
inner      lateral      liga- 
ment of   tlio   joint   is 
ehjngated,    while    the 
out-er     is    conti'at't<'ii. 
In      hallu.K      rigidus 
tliis  joint  is  slightly 
flexed  and  rigid,  due 
probahly    to    a    reflex 
contraction      of      the 
fle.xor  brevis  h.'illucis. 
The  second  toe  is  com- 
mtnily     longer     than 
the     others,     and     is 
more  liable  to  assume 

"  hammer  toe."      Tho 
proximal  phalanx  in 
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.Siull  ;i  rmill  is  <\l(!l(lr(|,  ulillr  LJlc  lliilKU.;  is 
hLr()llj^l\  llrxni.  'j'lic  ciiulltlMii  i.s  c-oiiiliioli  ly  ili- 
h<-i-iti'(l,  and  is  tlu«'  to  ;i  co'.it  i  actidri  <it'  tJif  glfimid 
and  latt'ial  liganiciils  of  the  jn'oxinial  plialanjAval 
J<'inl.     The  extensor  tendon   is  also  eont  ractrd. 

Thcie  aiv  .six  synovial  cavities  in  tlic  foot, 
»'.\cludin},r  that  of  tlic  ankh' j(.inl,  vir.  on.-  foi' 
th<-  ixjsterior  subasl  ragaloid  joinl.  a  stfontl 
for  tlt<.'  anf.'iior  suljasf  ragaloid,  a  thii'd  Lelucfn 
tli<'  OS  calcis  and  ciiljoiti,  a  foiiith  bcawecn  tlif 
latti-r  hone  and  tiir  two  outrr  metatarsals,  a  fifth 
for  tlir  Joint  hetwccn  th,.  iniU'i'  cuneiform  'ind 
first  metatarsal  bones,  and  a  sixth  for  the  rem  .in- 
lug  articulations  (Fig.  127).  These  synijvial  eaviti«"s 
tend  greatly  to  diffuse  disease  among  the  various 
liones  of  the  foot  when  once  one  b(jne  has  become 
inilamed.  The  best  position,  therefore,  for  hone 
disease,  with  reference  to  the  question  of  exten- 
sion, would  be  in  the  hinder  parts  of  either  the 
OS  calcis  or  astragalus,  and  one  of  the  wor>t  posi- 
tions \yould  be  assumed  by  disease  involving  the 
scaphoid  bone. 

Syme's  amputation  at  the  ankle  (Fig.  12s).  In 
the  lieel-Map  aiv  cut  tlie  integuments,  the  external 
saphenous  nerve  and  vein,  the  pei'oneus  longus, 
peroneus  brevis.  til)ialis  posticus,  th^xor  longus 
digitorum,  flexor  longus  hallucis,  tendo  Achillis, 
points  of  origin  of  the  flexor  Ijrevis  diKitorum 
and  of  the  two  abductor  muscles,  and  the  internal 
and  external   plantar   arteries  and   nerves. 

In  the  dorsal  flap  are  cut  the  integuments, 
tibialis  anticus.  extensor  communis  digitorum,  ex- 
tensor proprius  hallucis,  peroneus  tertius,  anterior 
tibial  vessels  and  nerve,  musculo-cutaneous  nerve, 
and  interna]  sa])henous  nerve  and  vein.  The  posi- 
tion pf  the  r  rinci[)al  structures  divided  is  shown 
in  Fig.  128.  It  is  not  usual  to  dissect  up  any  of 
the  muscuiar  tissue  of  the  sole,  as  shown  in  Agatz's 
plate.  It  should  be  noted  that  the  inteRumtMits 
■  .'  "lui-  neoi  aerive  Uieii  inooti  supply,  which  is 
ve.\-  five,  mainly  from  the  cxt.'fiia'l  calcaneal 
I'lancli  <if  (he  post«'rior  peictiieal  ar(er\  on  (he 
u* 
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uuter  sitl<>,  and  the 
i  n  t  e  r  n  a  1  calcaneal 
fi'uin  the  external 
plantar  on  the 
inner. 

If  Ihe  heel  in- 
cision is  carrijil 
sufliciently  far  back 
to  divide  the  trunk 
if  the  i)o.st'»^riur  tibi;  1 
artery,  the  heel  flap 
is  deprived  of  the 
hist-nanied  source  of 
blood  supply.  The 
l)ost','rior  tibial  ar- 
U'vy  Ijifurcates  upon 
a  line  drawn  from 
the  tip  of  the  inner 
malleolus  to  the  c<'n- 
tie  of  th.^  convexity 
of  the  heel. 

The  nerves  supply- 
ing the  integuments 
of  till'  heel  are  the 
calcaneal  branch  of 
the  external  saphe- 
nous and  the  cal- 
caneal and  plantar 
cutaneous  t>vigs  from 
the  jiost^'rior  tibial. 

In  Pirogoff's  am- 
putation the  })arts 
di\  idetl  in  the  an- 
t<'rioi'  fl;i))  ai'e  the 
sanu'  as  in  Syme's 
operation.  In  Oie  hee' 
or  sole  tlai)  the  same 
siructur<'s  also  arc 
cut  as  in  the  corre- 
sponding flai»  in  a 
Sy>ie,  wiiii  th(>  exceptio,,  that  th.'  f<)i(Io  Achillis 
'•'^     noi,     (ii\i(ir(i,     liic     ii,'\or     bre\  is     digitorum, 


Fi^.    128.  — Syme's    amputation. 

".  Tiliia  ;  ':,  liliuhi  :  ,-,  tii,i;ilisnntiru>i  : 
'/,  I'xtc'ii^cir  i-iMpriu^  liallucis  :  ,\ 
ixtciiMir  (•(iiniiiimjs  di;  itumin  : 
.'.  iiinnicii- ti'Miiis  ;  ,/,  ilrxiir  Ion- 
uu-  lialliiri~  ;  /,,  tjhialis  ]i<.siicii-  : 
I.  I'.cxor  lon^'ii^  (liyildfuni  ;  ,i.  jk- 
iciiicu-;  liri'\;x:  A',  piToiu'Us  I'ln 
:-'U- ;  /,  icTiil.i  .\i'l)illi>;    ,«.  sunu- 

lllll-clr~  (i!  Ilii'  soil  Hint  MM'  IKiI 
tl-ually  Icll  <Ti  this  ()]iciati(>n  :  ,v, 
antcriiir  liLial  \i's<ols;  a,  y,a~tr- 
li'T  liliial  \r-.-i'l-;  J.,  i«,-ini,,r 
tiliial  nerve. 
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abdiictur  hallutis,  abductor  minimi  digiti,  and 
tlexor  accessonus  are  divided  more  extensively, 
and  the  plantar  vessels  arc  cut  farther  from  the 
Ituurcation 

Chopart's    operation    is   an   amputation   at   the 
mediotarsal  joint  (Fi^.    1-i).     In   the  dorsal   flai) 
are  cut  the   int<.-„ni..n(s,    the  ext.-nsor  communis 
ii  11  u        b  re  VIS 
digitoruni,      ex- 
tensor   proprius 
hallucis,  tibialis 
anticus,        pero- 
m.'us  tertius  and 
brevis,  the  mus- 
culo -  cutaneous, 
anterior     tibial, 
and  two  saphen- 
ous   nerves,    the 
lorsal       artery, 
.inu    the    dorsal 
plexus  '  ■   veins. 
Jn    the    plantar 
Hap    are     found 
di\ided    the    in- 
teguments, plan- 
tar fascia,  flexor 
brevis      digit- 
oinim,  abductors         i\^    239 
'if  the  great  and 
little  tot  s,  flexor 
accessor i us,    and 
tibialis  posticus 
tfiidon.      If    the 
flap  be  well  dis- 
sect<id  up,   ])arls 
"f       the       sl'^rt 


Chopart's  operation. 

\-Ir;iV:ilu- ;  >■.  o<  calcis  :  ,■.  ext.-ii-or  pro- 
I'Mu-  liiiilun-  :  r/,  lihiali-^  aiitirn-  ;  ,,  ex- 
[riNori'oiimiiiiii-ili^iiloiuin;  .',  in'ioi'u'us 
l<iiiu'ii-<  :  ;/,  addiKtiJi-  luiiiiiui  ditiiti  ;  h, 
iliNcir  hic\  i-  tliLnldiuiii  :  /,  ilcxnr  lon^'iis 
•  livitnniiii  :  /  ■  ..ici.ii'lialluris  ;  A,llt.\or 
Idii^iU-  liallu.  ;  (,  doixili-  i.fili>  artery  ; 
III.  inicnir.l  iitar  artci'v  ;  //,  rxlcriial 
jilaiilai-  arte  \ 


llexors      of      the 
great  a'ld   little  t^jes,   the  abdui-(.,r  hallucis    and 
transversus   pedis  will  be   found  cut   in   the' flap 
I  he  tendons  i  f  (h,;  l,,„g  fl<x..rs  of  the  digits  and 
^reat  toes.^  (he  peroneus  longus,   and  the   planlar 
•■  ossciH  ariu   lii  ives  uic  ai.so   divided   (Fig.    129), 
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Lisfranc's    operatioii, 

'  tarso-ni"tat;irsal   line 


or 


amputatiuii  Ihiough 
joints  (Fig.  loU).-  In 
the  dorsal  flap  the 
same  structures  are 
divided  as  are  cut  in 
the  corresponding 
flap  in  C'hopart's 
amputation.  In  the 
plantar  flap  also  the 
parts  divided  are 
the  same  as  in  that 
l)rocedure,  with  the 
exception  that  the 
flexor  accessorius 
and  the  tendon  of 
the  tibialis  posticus 
escape  section.  The 
articulations  be- 
tween the  three  outer 
metatarsals  and  the 
corresponding  tarsal 
bones  form  a  line 
suflicicntly  st  aight 
to  be  traversed  by 
the  knife  in  one  cut 
when  once  the  blade 
has  been  introduced. 
The  joint  also  be- 
tween the  first  meta- 
tarsal and  internal 
cuneiform  bones  is  in 
a  straight  line  and 
readily  opened.  The 
most  difiieult  part  of 
the  disaiiiculation 
Concerns  the  separa- 
1  ion  of  the  second  metatarsal  bone,  wiiieli  is  dcply 
iotigi'd  Iw^tween  the  tarsal  segm<'nts.  The  chief 
bond  of  union  betwoon  this  bone  and  the  tarsus 
is  effected  by  a  strong  interosseous  lig;>me!it  tliat 
passes  between  it  and  tlie  internal  enncifdrm.  In 
i  ig.     i;'.ii    iiif    kiiiir    is    |iiacc(i    in    iiie    position    re 
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.  c.  Inner,  mil !ill('.:i  11(1  outer  ouiiM- 
liirni  li  'ne~  :  ■/,  eulxiid  :  »■, .'',  the 
nietai:ii'^al  lione- :  ;/.  t il)i:ili-^  an- 
tii'us;  /(,  cxteiiMH-  jirojii-iu-  )ial- 
liici-i ;  /.  exten-nr  conimiini^ 
(li^ntiiruin  ;  ,/,  cxten-or  lii'e\i< 
iliLiitiirmn  ;  A.  extenxw  tendon-^ ; 
/.  iliir^ali-  iie(li^  artery. 
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(|iiiivrl  to  divido   that  ligamcMt,   and   in   Fig.    131 
<li<'   lipjaiiKMit   is   sliown. 

In  the  subastra8:aloid  amputations  a  disarticu- 
lation is  effected  at  the  subastragaloid  articula- 
tions. The  astrafi;alus  is  the  only  bon«!  of  the 
foot  left  behind,  and  forms  the  summit  of  the 
stump. 

\<'iv<'     Nii|»|»|y    of     Ili<>      lo\v<T     limb. —  In 

1'' iff.    132   is  shown   the  eutan(>ous  n<'rv.>  su[)ply   of 
the  inferior  extremities  on  l)oth  the  anterior  antl 
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the  posterior  aspect,  and  in  i'iff.  ];;;;  are  s<'en  tho 
cord  segments  from  \vhi(;h  they  are  derived. 
I'aralysis  of  the  lower  limbs  are  common,  but  are 
UK^re  often  due  to  some  lesion  in  thi^  inferior 
si^gment  of  the  cord  than  to  damage  received  by 
any  one  individual  ner\-e.  (  as'-s,  however,  are 
recorde(|  where  a  single  trunk  has  bt>en  injured 
and  a  limited  foini  of  paralysis  has  followed  in 
eonsequencc. 

Paralysis    of     the    anterior     crural     nerve    has 
i>e<>n  caused  ijy  injuries  to  tiie  l(.v>er  part  of  tho 


H 


o  : 


6  !    i 


<-(JC<il^' 11  ous  nerve  supply     '^ 

of  lower  limb. 

Antirior  ir^po't.  1.  Iliii-in-.Miinnl  ;  '.',  •jcnito-crui-.il  ;  !!,  cxiorniil  ctita- 
ncoiix  ;  4.  middle  ctiliincotm  ;  .'.  intcrn.il  ('ut;ini'on<  :  »!,  i);ift>l!;ir 
plcxii-^  ;  7.  lii'aiiclifs  of  cxicni:!]  i")|ilitf;il  :  S,  inici-!i:il  ^apliiMKiu-  ; 
;'.  i)iii-cMlo-i'ii(;in<'(>u<  ;  III.  iNi.iiinl  sniilimoii^  ;  !1.  Miilcrior 
tll)i;il. 

r<iiliii<ir  tixpicl.     1,  L',  Mini  :;.  Smiill   M'i-.ti.';     I.  I'xtcnial   ciil.-infduv  : 
-.,  UM-.r-v,-:]  ;-!|t:in'-.w-  :  =;,  n;*--:  n;;!  -ai-hrnf;;-  ;  7.  !>!-;:::•■!:;-   :■■   ■  :. 
tfrn;il  ]Mii>lilt';il  ;  s.  slmn  sjiiilionous  :  !i,  i)o-it»'rioi'  tiliiiH  ;  In,  m- 
tcrmil -niiliciKiu- ;  1 1,  intern,.'  i.l-intar;  T.',  external  iilantai. 


l'\^.   \^?^.      ShowlnjJ  (lie  skin  areas  ir.    the  lower  extremity 
supplied    hy   the  Imnbar  and    sacral    sej^ineiits  of    the 

spiliui     COIU.         i-ii'''       ii'^^il.) 
On  t-Hi'll   .-I!',!    i-    inilli:i!i'il    I'.ii-   ^r;jm,'llt    Ml    llir   cdul    li\     wliirh    it    I- 

Miplilu'tl.    l''>r  Ihc  lui'Si  - -uiiiilvinj.' each  iiri'it  >M  FiL',  V.Vl. 
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vertolj}'.-'!  coluiiiii  iniplicalinc:  tho  caiula  equina, 
by  fractuivs  of  th<'  pfhi^,  hv  tumours  of  the 
rx-'his,  by  psoas  aliscrss,  1)V  fractures  and  cHs- 
looations  of  thr  femur,  and  by  stabs  in  the  region 
of  the  groin.  In  tliis  nrrvc  lesion  the  patient  is 
unable  to  flex  the  hip  or  to  raise  the  body  from 
the  recumbent  position  (ilio-psoas).  The  adductor 
muscles  may  simulate  the  action  of  tho  flexors 
of  the  hi)),  but  it  will  be  observed  that  they  r(jLate 
and  adduet  the  thigh  as  well  as  flex  it.  The  power 
of  extending  the  leg  at  the  knee  is  lost  (quadri- 
ceps extensor  cruris) ;  the  function  of  the  sar- 
torius  is  destroyed  and  that  of  the  pectineus  im- 
paired.^ Sensation  is  impaii-ed  in  parts  supplied 
by  the  internal  and  middle  cutaneous  nerves  arul 
the  long  saphenous   nerve. 

Paralysis  of  the  obturator  nerve  alone  is  a 
rare  condition,  all  hough  it  may  be  found  associ- 
ated with  a  like  lesion  of  the  preceding  trunk. 
It  may  be  brought  about  l)y  the  pressure  exer- 
cised upon  the  nerve  in  cases  of  obturator  hernia 
and  b.v  the  fa^tal  head  during  delivery.  The 
muscles  implicated  arc  the  adductors,  "gracilis, 
and  external  obturator.  The  patient  is  unable  to 
press  the  knees  together,  or  to  cross  the  legs. 
Rotation  outwards  is  difHcult,  but  sensation  is 
scare(>ly   affected   in   the  skin   supplied. 

Paralysis  of  the  internal  popliteal  nerve.  — 
Tlier<'  is  inaltility  to  flex_  the  ankle  and  to  flex 
the  toes  (flex<_)r  longus  digitorum,  flexor  proprius 
hallueis.  ^tibialis  posticus.  gastr<icnemius,  and 
soleus).  The  )iati(>nt  is  unable  to  s'and  upon  the 
toes,  owing  to  loss  of  function  in  the  two  last- 
named  rnuscles.  The  pow(^r  of  inverting  the  foot 
is  impaired  (tibialis  iiosticus),  and  lateral  move- 
ment in  the  toes  is  lost  owing  to  paralysis  of  all 
the  small  muscles  of  the  sole.  Sensation  is  im- 
jiaired  oxer  the  plantar  aspect  of  the  toes,  the 
sole,  and  in  pni't  ..f  the  lower  half  of  the  "back 
of    the    leg. 
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lost.  Thp  foot  hanps  down  and  the  tops  catch  tho 
ground  in  walking.  The  foot  can  be  neither  dorsi- 
flexed  nor  everted  (extensor  communis  digitorum, 
extensor  prf»prius  hallucis,  peroneal  muscles). 
Adduction  is  imperfect,  owing  to  paralysis  of 
the  tibialis  anticus.  Extension  of  the  toes  is 
only  possible  to  the  slight  extent  effected  1  fbe 
interossei.  The  arch  of  the  foot  l)ecomes  flauened 
owing  to  loss  of  the  support  furnished  by  the 
peroneus  longus.  ^  Sensation  is  impaired  over  the 
front  and  outer  side  of  the  leg  and  on  the  dorsum 
of  the  foot,  and  also  over  some  part  of  the  back  of 
the  leg,  owing  to  paralysis  of  the  communicans 
peronei. 

The  ril)res  destined  for  any  particular  muscle 
are  not  assorted  in  one  fasciculus  until  near  their 
point  of  exit  from  the  nerve  trunk  ;  iience  a  nerve 
trunk  such  as  the  internal  poplit(>al  mav  be  partlv 
divided  without  any  apparent  effect.'  This  cir- 
cumstance is  taken  advantage  of  in  cases  of  in- 
fantile paralysis.  In  a  ca..e  where  the  externaf 
popliteal  is  affected,  action  of  the  extensor 
cles  may  be  restored  by  suturing 
a  slip  partially  separat-ed  fr(»m 
lH)pIiteal. 

When  the  great  sciatic  nerve  is  paralvsed, 
there  will  be,  in  addition  to  the  loss  of  function 
in  the  two  preceding  nerves,  an  inability  to  flex 
the  knee  owing  to  paralysis  of  the  hamstrings, 
while  rotation  of  the  limb  may  be  impaired  liy 
loss  of  power  in  the  quadratus  femoris  and  ob- 
turator internus.  Mr.  Rherren  found  that  the 
knei^  may  still  be  ilexcd  in  such  casrs  tlirougli 
the  action  of  the  gracilis,  and  that  sensation 
^vas  _compl(>tely    lost    in    cmly    part   of   fbe   sole   of 
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from   which   the 
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lesions.      Section 
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of    <h<>     Segments    of    the    cord 
nerves   of    the    lower    limb   arise 

snrgeon  in  localizing  certain 
'1  nerve  rodt.  as  may  happen 
in  Tiartiiic  of  (lie  sf>in<\  (ir  (i<'sf  ruct  itm  of  its 
centre  in  the  spinal  cord,  gives  rise  to  paralysis 
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in  a  flcfiiiit.e  group  of  muscles  and  ansesthosia 
of  a  cortain  aroa  of  skin.  The  skin  areas 
supplied  hy  the  lumhar  and  sacral  segments  are 
shown  in  Fig.  1P,.'5,  and  these  segments,  accord- 
ing to  Kocher,  innervate  the  following  groups  of 
muscles  :  Third  lumhar,  the  psoas,  iliacus,  pec- 
tineus,  sartorius  and  adductors;  fourth  lumhar, 
quadriceps  extensor  cruris;  fiffh  lumhar,  gluteus 
medius  and  minimus,  tensor  vaginse  femoris  and 
hamstrings;  fimt  sacra/,  gluteus  maximus,  short 
external  rotators  of  the  hip-joint,  peronci,  ext^en- 
sors  of  the  lo^s  and  flexors  of  the  ankle;  srroud 
■mrrah  gastrocnemius,  soleus,  long  flexors  of  the 
t-oes  and  extensors  of  the  ankle-joint  and  muscles 
of  the  solo. 


XXV 


PART    VI 
THE  SPINE  AND  SPINAL   CORD 


CHAriKH    XXVI 

THE  SPINE 

The  vertebral  column  combines  in  a  remarkable 
way  many  very  different  and  complicated  func- 
tions. It  acts  r.3  the  central  pillar  of  the  body, 
and  as  the  column  that  supports  the  weight  of 
the  head.  It  conmcts  the  upper  and  lower  seg- 
ments of  the  trunk.  It  gives  attachments  to  the 
ribs.  It  has  the  property  of  mitigating  the  effects 
of  shocks  that  are  transmitted  from  various  parts 
of  the  body.  It  permits,  to  a  wonderful  degree,  of 
a  number  of  most  complicated  movements ;  and, 
lastly,  forms  a  solid  tube  for  the  reception  of 
the  spinal  cord. 

It  owes  much  of  its  elasticity,  and  of  its  power 
of  breaking  up  divers  forces  communicated  to  it, 
to  its  «'Ui-v<'*i.  Of  the  four  curves,  two,  the  dorsal 
and  sacral,  are  primary  and  are  due  to  the  forma- 
tion of  the  thoracic  and  pt  Ivic  cavities,  depending 
mainly  upon  the  shape  of  the  bones.  The  other 
two,  the  cervical  and  lumbar,  are  compensatory 
curves,  and  depend  mainly  upon  the  s'lape  of 
the  int^-rvert^'bral  discs,  the  dorsal  and  sneral 
curvi^s  appear  in  foeta]  Iif«^ ;  llio  lumbar  and 
cervical  curves  appear  af<<'r  birth,   following  th<- 
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."issuiniition  f>f  the  croft  position.  Thn  infant's 
spiiK"  appoars  stiaiuht.  Tlic  only  marked  curvi' 
•sron  in  lh<^  ha- '■  of  the  younjz;  child  is  a  gt-niTal 
ourvincc  of  tn.  column  l)ack\vards.  a  ky pilosis. 
When  the  infant  is  first  encouraLretl  to  sit  erect, 
this  is  the  outline  assumeil  \>y  tlie  sjdne,  and  in 
snm(>  weakly  ehildi-en.  and  especially  in  tliose 
afllicted  w  ith  rickets,  this  curvature  is  often  vt  ry 
pronounc<il.  The  ititi  rvrrti  hrdl  di^^rx,  twenty- 
three  in  numlier.  make  up  nearly  one-fourth  of  liie 
cut  ir<'  length  i^f  tlx'  spine.  If  the  discs  he  i-emo\ed, 
and  the  _vertehra>  l)e  articulated  in  the  di'y  stat<>, 
the  cervical  and  luml)ar  con\ exit  ii's  almost  dis- 
appear, and  the  column  tends  to  pi'esent  oik^  <,Meat 
cu''vature,  the  concavity  of  which  is  forwards,  and 
the  niost  marked  pai't  of  which  corres))onds  to 
a  point  just  below  the  niiddh^  of  the  dorsal  region. 
This  somewhat  resemhles  the  curve  seen  in  the 
spines  of  the  aged,  and  in  such  individuals  it  may 
l)e  to  no  small  extent  due  to  the  shrinking  of  the 
intervertel)ral  discs. 

Tt  is  1)V  means  of  the  discs  that  the  iiio\'4'- 
iii«>iit%  of  tlir  >i|>iii4>  an'  in  the  main  permitted, 
and  it_  will  he  found  that  they  are  most  developed 
in  regions  where  most  movement  is  allowed.  They 
act  also  as  springs  in  giving  elasticity  to  th<> 
coljimn,  and  in  economizing  muscular  action, 
while  at  the  same  time  they  play  the  part  of 
Imffcrs  in  modifying  the  effect  of  shocks  trans- 
mitted along  the  spine. 

Alth(Uigh  the  motion  permitted  ju^tween  any 
two  indi\idual  vertehrm  is  not  extensive,  y(>t  the 
degree  of  movement  capable  of  heii  g  ex'erci.sed 
in  the  column  as  a  whole  is  considerable.  While 
latr>ral  movements  and  those  of  flexion  and  ex- 
tension are  restricted  in  the  dorsal  regifm,  those 
of  rotation  are  free:  hence  scoliosis  of  tlu^  spine 
is  most  markefl  in  this  region.  Movements  from 
back  to  front  (flexion  and  extm^ioiO  and  from 
sifl(^  to  side  Clatci;il  flexion)  are  frc^cst  in  the 
c(M-vicaK  dorso-luMibar.  and  lumbar  regions.  From 
a.    surgical     point    of    x'ww    the    weakest    part    of 
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llir  hpiiial  ciiliiiiiu  IS  lifluccu  Lii<;  Dili  ilor.sal  ami 
;ii(l  lurtiltar  \cilrijru',  Hrre  sidotu-sidc  and  back- 
to-finiit  iii()\  oiiH'iits  occur  iii(i:->t  frL'«-'l\  ;  abu\e 
this  ic^iun  tin;  spiiic  is  siq  ported  by  the  thiji'ax  ; 
below  the  intervert.brai  tiisrs  an;  larger  and 
st.roiigei',  ind  tlie  siij)!)"  riing  ligaineiits  and 
Iiiiisele:-     '('tier   developed. 

It  is  .nipossibli  tu  insi.TL  loo  sirongiv  on  iho 
fact  that  the  muscles  of  the  back  and  tiiink 
ai'<>  the  Sole  ai^eiits  in  iii:iiiit:iiiiiiiK:  IIk'  s|»iit4> 
<'i'«'i't.  The'  I'lonh'iil  they  are  thidun  mil  (^f  action 
tne  spinal  co.uinn  h  -es  its  rif^idity  and  collapses. 
A.!  four  groups  of  muscles  winch  act  on  the  s]nnc 
are  concerned  :  the  extensors  (erector  spina)  ; 
the  flexors  (rectus  altdominis,  loiigus  colli  psoas); 
th(!  lateral  Hexoi's  (elector  hpiiue,  quadiatus  luin- 
borum,  internal  and  external  oblique,  intercos- 
tals,  and  levatores  costarum) ;  rotators  (external 
and  internal  obli  pu',  multilidus  spina-,  semi- 
spMiaus,  inl>  rcostals,  and  ie\atoi  ^  (n-larum). 
B\  these  muscles  the  vcitebra.'  aic  mainta  ned 
balanced  on  their  intervertebral  discs,  one  above 
the  otiier.  The  ligaments  are  slack,  and  tiic  sur- 
faces of  the  ai'tieular  processes  .re  in  only  light 
eontact.  When  the  muscles  approac'i  exhaustion, 
owing  to  prolonged  nuiintenance  of  the  erect  pos- 
ture, })artial  relief  inay  be  obtained  by  allowing 
a  certain  d(>grec  of  rotation  and  lateral  Hex  ion 
to  take  i)lace.  Thereby  the  articular  processes  are 
brought  into  firm  contact,  the  ligaments  become 
somewhat  tightened  and  a  crtain  degree-  of  pas- 
sive support  is  obtained.  School  children,  for 
instanc,  after  sitting  some  time  witn  their  bodies 
erect,  place  an  arm  on  the  desk  and  rotate  the 
body  until  the  vcitvbne  aio  jiartly  locked.  In 
tills  posture  the  muscles  are  •este'd,  but  if  the 
liosition  be_  much  indulged  in.  i  he  muscles  bec(»m<' 
we'akened  in  their  action,  and  tho  spine  may 
assum.'   permanently   a   partial   sccjliosis. 

.'-^;-;;«:;;:^i?..  —  j  n  , ,  r\  irw  people  (io  liie  xjjines 
of  the  vertebrrr  lie  in  a  p^  rfectly  straight  line 
down   the   back.     Theie   is  commonly   a  slight  ile- 


(i.JU 


Tin:    SI'INi:    AM)    Sl'INAL    COIJI)         (hap. 


IS  |)n>ilucid.  In 
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gree  of  hiteral  cur\  at  iiie.      If  ihr  pelvis  he  tilted 
lat<'i'all.\,  as  \vli<'ri  tlif  liiiihs  iiic  iiiie(iual  in  lriiu;tli, 
a   coinpensatury    lateral    curve 
sc(jliosis,    lateral    curvature    is 
rotation    of    the    vertehia-,    the 
turning   to  one   side   of   the   nn 

hodies   to   the   (;pposite.      It   is   -    _ „ „,. 

leseents,   due  to  a  weakness  of  the  spinal  muscles, 
which     are     unahle     to     maintain     the     vertebra; 
in    the    jiosition    necessary    for    the   erect    posture. 
I'.acli    \ertelira,    is    pro\  ided    with    tlii'^e    l«\crs,    a 
r)osteri(jr    (the    spinous    process)    and    two    lateral 
(the  transverse  processtis  and  attached  ribs).     The 
erector    siunaj    acts    on    th<!    lateral     levers;     the 
niultitidus   si)inaj   and   muscles   for   the    ui)pcr  ex- 
tremity   on    the    posterior.      It    is    through   train- 
ing   these    muscles   by    suiti'ble   exerciser's    that   the 
vert4'l)rie  can   be   restored  to,   and   maintained   in, 
th<'ir  normal   positions.     The   ribs  f(jrm   the  most 
powerful    si)inal    levers;    in    ex<'rcises    to    restore 
deformities   of    th<!    spine    this   should   bo   kept   in 
mind.     All  the  respii'atory  muscles  act  indirectly 
through    the    costal    levers    on    the    spine;    hence 
respiratory   <'x<'rcises    are    suitaljle    for    the    treat- 
immt   of   postural    defects.      Dr.    Halls   Dallv   has 
^hown    that    in    all    forms    (.f    breathing,    and    es- 
p<'cially   in   forced   respiration,   spinal  movements 
art!  always   pres<mt. 

N|»i':iiii«i  or  tiK'  v<>i-t<'l»ial  roliiiiin.— The 
many  joints  and  ligaments  of  the  part,  and  the 
varied  and  violent  movements  to  which  it  may  be 
exposed,  render  it  very  liable  to  be  the  seat  of 
sprains.  These  injuries,  however,  cannot  reach 
any  great  magnitude,  for  so  clcsely  arc  the  in- 
dividual veitebrae  articulated,  that  any  force 
severe  enough  to  produce  other  than  slight'tearing 
()t  the  ligaments  will  tend  to  cause  a  fracture  or 
dislocation  of  the  bones. 

Sprains  are  most  commonly  met  with  in  the 
(;erv'ical  and  bunbar  secrmonts  nf  ih-.^  tz-iiim  TK-!- 
locali/ation  is  due  to  the  mobility  of  these  part's! 
find    to    their    tendency    to    diffuse    any    violence 
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liunsiiuLlecl  tu  them,  and  so  to  render  it  m«.re 
general.  I'ov  it  is  t..  he  Uijted  that  the  mure 
localised  an  injury,  the  more  likely  iL  is  to  pro- 
duce a  fracture  or  dishjcation  rather  than  a 
sjjram. 

In  the  cervical  region,  also,  the  tendency  to 
sprain  is  increased  hy  the  iirar  articulation  of  the 
column  with  the  head,  and  the  possii,ility  of  any 
violence  apph.d  to  thr  skull  heing  transmitted 
to  the  siJine.  .Since  the  introduction  of  Kontgeii 
i-a.vs  in  the  diagnosis  of  such  injuries  it  has 
l><'(-om.;     ai)par4'nf.     that    manv     lesions     formerly 
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■gaided    as    sprains   are    reafly    fractures   of    th< 


vertebra     or     of     the     neural 


arcli 


body     of     the 
(-Slurien). 

Sprains  of  the  spine  are  not  apt  to  he  asso- 
ciated with  the  external  evidences  (jf  ecchymosis, 
since  l)etween  tlu;  skin  and  the  column  there  inter- 
ven(>  not  only  many  layers  of  muscles,  but  also 
dense  expansions  of  fascia. 

It  has  already  been  pointed  out  that  sprains  in 
the  loin,  produced  by  severe  bending  forwards 
of  the  column,  may  be  associated  with  some 
damage  to  the  kidney  and  consequent  hwrnaturia 
(p.  4:;o). 

.    A    sprained   back    is   often    the   seat   of   a  con- 
sid.M-able   degree  of  poin   and  stiffness,   that  per- 
sists long  after  the  immediate  effects  of  the  lesion 
must  have  passed  away.     Such  a  condition  may  be 
understood  by  noticing  that  the  column   presents 
a    vast    number    of    separate    articulations,    each 
provid.'d  with  cartilage,  synovial  membrane,  and 
capsular  ligam.mts.     These  joints  have  no  quali- 
ties   that    exempt    them    from    the    common    evils 
incid.Mit  to  sprains   of  more   superficial   articula- 
tions; arid  there  is  little  doubt  that  the  long-felt 
pam  and  inconvenience  often   depend  upon  some 
synovitis  of  the  vertebral  joints.     In  a  few  cases 
this  synovitis  has  gone  on  to  suppuration,  and  in 
One  iiisiance  ut  least  the  pus  s<j  formed  found  its 
way  into  the  spinal  canal  an.l  induced  some  mis- 
chiet  in  the  cord. 
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I'i:i4liir4>«.  and  di   :4M:ilioais  ol  tli4>  <«|»iii<>.  - 

Tilt!  flTiH-ts  of  vKilom-c  ai)i)lii'd  to  llie  eoliunn  are 
much  diniinishccl  by  t' c  general  elasticity  c.f  the 
si)ino,  by  its  curves,  aiul  by  the  circumstance  that 
it  is  ctjuiposed  of  a  numbei-  of  separate  seMiueiits. 
i'^ach  vertebrji  meets  the  one  immediately  above  oi' 
below  it  at  three  points  of  c(jntact,  the"  l)ody  and 
the  two  articulating  prtjcesses.  Tlu;  l)odies  are 
separated  by  the  intervertebral  disc,  w!ii"li  acts 
;is  an  excellent  spring  or  buffer  in  modifying  the 
effects  of  violence.  The  articulating  processes  arc* 
more  or  less  wedge-shaped,  th(>  thin  edge  of  one 
being  applied  to  the  base  of  the  other.  When  u 
l<»rcc  that  tends  to  comjiress  the  Nt'rtebra;  togethei- 
is  ai)plied  to  the  column,  the  bases  (jf  the  two 
wedges  are  brought  into  nior.'  .^wiX  more  close  rela- 
tion, and  thus  an  increasing  resistance  is  offi'red 
to  the  compressing  jjower. 

The  parts  of  the  spine  most  liable  to  injurv  are 
(1)  the  atlantoaxial.  (2)  the  c<'rvic(j-dorsal,'  and 
C!)  the  dorso-lumbar.  In  the  atlanto-axial  region 
the  parts  not  only  cnjox  a  \ery  considerable  degree 
of  niovetneni  Init  are  xei'y  direct  Iv  influenced  bv 
many  fc.rms  of  violeiuv  appli(Mi  to  the  head.  lii 
the  tw(  other  legions  it  will  l)e  noted  that  a 
flexible  pai-t  of  t!i(>  spine  joins  a  conipariitivelv 
rigid  segment  of  it,  and  thus  violence  applied  to 
the  column  in  either  of  these  districts  is  apt  to  be 
concentrated  rather  than  diffused.  The  sternum 
;ind  ribs  act  as  a  spli;:t  to  the  dorsal  part  of  the 
column.  The  mi-chanism  is  in  a  way  illustrated 
by  the  circumstance  that  a  fishing-rod  when  it 
snaps  comnionh  breaks  near  a  joint,  that  ^s  to 
say,  at  a  spot  where  a  lle\il)le  segment  of  the  rod 
m.>ets  a  less  elastic  |)ortioii.  In  the  rl  ,  n-lumbar 
region,  moreoxcr,  the  ^crtebia',  although  tliev 
iuive  to  support  almost  as  much  weight  as  have 
those  of  the  lumbar  i-egion  projier,  ari'  yet 
portionat<I\-  sinall  in  >.i/,e.  IJeing 
near  the  middli'  of  the  cdlumn,  th 
lluenceti  (in  all  sides  ii\  a  p^w 
leverage.     'i"hr  gia\it,\    of  ail   injuries  to  the  sjiine 
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(H)iMuls  upon  the  risk  of  daniafic  (o  Ih,^  cord  imi- 

rloscd  in  tho  column.     Apart  from  this  comnlica- 
ti(»n,  *■•-"* — 11-1       -  •         •      ,,  .  .  ' 


ion,  fractun>s  and  dislocations  in  this  I'cgion  an; 
}Vt  to  (lowvll,  and,  if  the  pati.'iit  survive,  the 
ormer  lesions  nearly  always  heal  rcadilv. 

1  he   position  of  the  cord  within  the  vertebral 
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••anal  and  the  arrangement  of  its  membranes  an; 
such  that  it  presents  many  facilities  f(-r  escaping 
injury  from  violence.  These  will  be  dealt  with 
subsequently  m  speaking  of  the  cord  itself  It 
may.  however,  be  noted  here  that  the  construction 
ot  the  vertebrae,  and  th<Mr  relatii.n  to  (,ne  another 
are  of  a  character  to  afford  much  protection  to  the 
eord.  even  in  case^  wlx're  thev  themselves  are  ex- 
tensively damaged.  -  l^eing  lodget'  in  the  centre 
of  the  column,  it  Cthe  cord)  occupies  neutral 
gr(uin(l  to  forces  which  might  cau-o  fracture  For 
if  is  a  law  in  nieehanies  that  when  a  iieani,  as  of 
timber,     is    expt,  .'d    to    bre;,kage,    and    the    forc<- 

'['^''^    »^'^    r^V "    (He    limits    of    tlie    strength    of 

ilie  material,  one  divi-,,i.  ivsi^ts  compression 
a  not  her  laceration  of  the  particles,  while  the 
third.  ..elween  th<>  two,  is  in  a  negative  c.ndi- 
[inn  rJacMbsoii.  Holmes's  '•  Sxst.Mii  •"•")  Xow  it 
liappens  that  fractures  of  the  spine  are  most  often 
due  to  violence  that  bends  the  clumn  foi 
I  he  anterior  S(>gment.   in 


o 
Column   forwards. 
.  such  a  case,  will  be  sub- 

ject: to  compression,  th(>  p(,sterior  to  laceration 
.Hid  the  intermediate  |)orfion  will  be  in  a  neutral 
'•nnditi.m  Wiien  the  spine  is  examined,  it  will 
'0  found  that  its  anterior  part,  coniposerl  of  the 
large  cancellous  In.dies,  is  exce]l,.ntlv  adapted  to 
resjst  (he  eff,vts  of  compression,  whih^  its  pos- 
terior parts,  composed  of  slight. ^r  and  more  cm- 
pact  hones  and  surrounded  bv  nianv  stronix  li-i- 
merifs,  are  well  arranged  to  insist  the  ,n, 
teai'ing  force.  The  sjiinr- 1  corf], 
Ih.-se  two  divisions,  recupi,.s  (he  posit;,:,,  of  least 
danger. 

Th(>   verfebne   may   be    f,,v(ured   ^^itIe,ut   heing 
illshieate,.,   hii(   a   dislocation    \',-i:hoi;f         ' 
rarely  possil)lt\ 
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It  udiild  appoar.  indood.  that  a  luxation  of  the 
spine,  with  no  fracliii-n  of  the  l)on(\  cannot  occur 
in  cither  the  doi-sal  or  lurnhar  regions.  Mr. 
-lacohson,  in  the  essay  aho\'e  reffrred  to,  writes  : 
"  [  hclirvc  I  am  corirct  in  slating  that  there  is  nf> 
cas<^  r<'cord|Ml.  and  t hoi-nucrhly  vrrifiod,  in  recent 
years,  (^f  dislocation  of  the  lunihar  or  dorsal  ver- 
t.'l)r;c  unaccompanied  with  any  fracture  of  the  body, 
transN'crse  oi-  articidar  pnvcssrs.''  Dislocation 
without  fractun'  is  m<'t  with  in  the  cervical  spine. 
When  it  occurs  it  most  iiften  involves  the  fifth 
yert(4)ra,  which,  with  the  rest  of  the  column  al)ove 
it,  is  displaced  forwards  and  downwards.  Luxa- 
tions in  othi'r  directions  have  heen  noted,  hut 
they  an>  cxtri'mcly  uncommon.  The  possibility  of 
luxationin  thr  (ri-\ical  rcuii.n  without  fracture 
is  <>xplained  I.v  the  ^nall  siz<'  of  the  vertel)ra] 
hoflies,  the  ohliquity  of  their  articular  procosses, 
and  the  rela*^ivcly  slif?ht  opposition  they  offer  to 
displacement  when  comjiared  witli  like  processes 
in  the  other  parts  of  the  column.  Thr  luxation  is 
usually  bilateral  and  incomplete,  and  the  result  of 
a^  forcible  bendinor  of  the  head  and  upper  p';rt 
of  the  spine  forwai'ds  nn('  downwards.  AMien 
situated  hich  up  the  displacement  may  be  appre- 
ciated by  an  fwann'nat ion  of  the  part  throuph  the 
idiaiynx.  The  dctrree  of  d'formity  may  be  slight, 
and  the  spinal  injurv  overlooked.  The  paralysis 
below    tlie    l.'vel    of    the    dislocation    mav    l,e    in- 
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a  diaurn  )sis  of  injurv  to  the 
Itrachial  phxns  ma,\-  b(>  made  when  it  is  really 
one  of  th(>  sfine  and  cord  ('Sherren).  In  the 
complete  l)ilat-.Tal  disb^cation  the  cord  is  usurl'y 
honelesslv  crushed  Th.>se  luxations  have  been 
reduced  b;  foi'cible  extension.  althouc:h  the  cir- 
cumstances under  which  sueh  a  procedure  is 
advisable  nre  neiflier  frequent  nor  verv  distinctly 
marked. 

Since,  in  sevi^re  injuries,  dislocation  and  frac- 
tuve  are  so  usualjv  associat^'d.  it  is  common  to 
deal  wifli  fhr.s<.  lesbms  under  the  title  of  (rrnrtiii-*-- 
4lislo4-:ilioii.       These     mav     be     duo     to     (l)     in 
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•Invcl.  .,!•  (-_))  ,I,,,.rf  vi.,l.iM-r.  (|)  The  iiijiuics 
trora  indirect  violen.-e  nrr  l.y  iar  th.^  more' ccm- 
CK.n  Jliry  r.ro  dii,.  to  a  vi<jl..nt  h.-iiding  of  tho 
head  or  of  tho  spiiir  ahovo  tho  soat  of  lesion,  for- 
wards ano  d(nvrnvards.  Thu-  tho  corvical  spino 
has  ho.Mi  more  than  onco  hrokon  hv  a  "  hoadrr  "' 
into  shaUow  water;  whih^  tho  dorsal  vrrtrhrjK 
havo  boon  fractiMvd  and  displaced  hv  the  acute 
hendinR  of  the  column  produced  hv  a  heavy  sack 
tailing    iron  the  hack  of  tho  nock. 

This  f'  IT,  ')f  injury  is  most  conmionly  met  with 
in  the  corwcal  and  upper  dorsal  regions.  Thes(^ 
parts  of  tho  column  possess  great  mol)ilitv.  the 
iM.dies  that  compose  them  are  not  largo,  and  are 
mfluenn  d  hy  violence  aj)plied  to  the  head.  In  a 
w(>li-marked  case  th(>ro  is  some  crushing  of  (he 
vertehra>  -nvolvi'd.  and  the  usual  deformity  do- 
ponds  upon  t.ie__  sliding  of  the  centrum  above 
downwards  and  forwards  upon  tho  centrum  helow 
Complete  (nsplacemrnt  f,f  any  two  vertehrre  fn.m 
one  another  is  prevented  hy  a  locking  of  the  pr.s- 
tenor  processes.  _  Tn  some  cases  t\m  luxation  is 
cmplote  a  condition  that  is  least  frequentlv  met 
with  m  ttie  lumhar  spint\ 

Tn  tho  cervical  and  dorsal   regions,   tne  parts 
atter   the    dis.ocafion,    may   often    he    returned    tn 
their   norina!    position;   hut   in   the   loins   this    .-e- 
placement  is  usually  impossible,  owing  to  tho  lock- 
ing of  the    argo  and  powerful  articular  processes 
In   J.e  nock  the   laminfo  and  spines  mav  b,.   frae- 
■iind      while    the    articulating    processes,     being 
l)road  and  nearly  h.^n/ontal,  usuallv  escape    even 
when  there  is  much  di.placem.'ut  of  the  parts      In 
the   dorsal   spine   the   lamina^   and   articular   pro- 
cesses are  always  torn   when   displaeement  occurs 
In     the     lumba.-     region     tiie    articular     processes 
i:su.|]Iy    escape    fracture,    although    thev    are    vio- 
ontlv  torn  asunder.     Tn  all  cases  there'is  mon 
less  lac<M-a     on  of  the  int.  rvertehral  disc,    and 
sii|)raspin  Mis,     interspinous,     and    capsujar    " 
.nent.  are  torn,  as  are  als.,  the  li^.M.enta  suhtlava 
Wlien  the  bodies  arc  much  crushed  and  displaced 
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tho  antcridi-  and  jiostorior  common  ligariK^iits  an 
cniiiiiionly  ruptiii'cd. 

(•2)  111  til.'  frac(ui'.'-(li^l(.(  tidiis  diip  tn  direcl 
violence  tho  Irsiori  may  1)('  at  any  part  o\  thf 
si)in(\  Sdinc  form  of  (lin>ct  violence  is  ajijjlird 
to  thi>  liack,  and  the  culumii  tends  to  hocome  lu-nt 
backwards  at  the  spot  struck.  In  the  previous 
class  (.f  injuries  it  will  he  noted  that  tho  anterior 
sepjments  of  the  \ei-(ehr<'e  suffer  C(»mpression,  while 
the  posterior  suffir  fi-om  the  effi^cts  of  laceration 
and  a  tearing  asundei-  of  their  parts.  In  I(<sions 
dun  to  direct  \  iolence  the  eirrumstanc(-s  of  the  in- 
jury are  re\crv(Mi;  the  postrii(,r  si-ninents  tend  to 
h(>  crushed  togrtlnT.  while  the  hodies  on  tie'  f  nt 
of  the  spine  are  sejiarated. 

.Much  displacement  is  very  rarely  met  with  in 
this  form  of  accident.  To  pi'oduce  sepaiation 
of  the  vertehra'  the  \  iolenco  must  he  e\t)eme. 
and  as  a  ruh^  the  foree  expend^  itself  upon  a" 
crushin.n;  of  the  hinder  ]i(.rfions  of  ihe  spinal 
segments.^  It  follows  f i  nm  this  that  injury  to 
the  Cordis  less  common  ami  less  S(n-ere  in  lesions 
djie  to  direct  violfMiee  than  in  those  i]u,'  fo  indirect 
violence.  In  the  atlantoaxial  re<rion  th-  atlas 
and  occii-»itaI_  hone  have  been  dislocated  finni  Mtir 
another  hy  dii-ect  violence,  altluiugh  the  most  fre- 
quent lesion  is  a  dislocation  of  the  fo,in,'r  for- 
wards upon  till-  axis,  a  lesion  ii-^uallv,  if  not 
always,  associated  with  fracture  of  the  <  rh.ntoid 
process.  The  transwrsc  pivuvss  (,f  the  atlas  can 
he  felt  hetwvrii  th<'  mastoid  process  and  the  jaw 
when    it    i^   in   normal   position    CK.    Corner'). 

The  spinous  processes  may  he  broken  off  as  a 
r.'sult  of  well-locaIiz(>d  blows.  The  dimih  inent 
spines  in  the  lower  cervical  retrion  and  the  long 
processes  of  the  (h.r^al  tract  of  the  c.ilumn  are 
jho^e  that  usually  Miffer.  The  lumliar  spines  are 
less  freouenflv  bi'oken.  b'^iiig  comparat  ivelv  small 
and  well  jiiolecled  by  the  great  muscles"  of  tlu" 
back. 

The     transverse     ))roc<'sses     and     laniinfc     can 
scarcely   bf<    fractured   alone.      In   great  <'.\-ortions, 
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lifting    or   can\  inur    heavy 


G.i7 


'>v<'ight.s 


on 


tlu 


as    in 

back  (li,_  ])soas  and  quudratii.s  iiiinbonim  niav 
aetualiy  irintuic  the  transver.sc  processes  cf  tliV 
liinihar   -.rtrhrui  fo  which  thr.N    are  attached. 

In  several  jnslunccij  of  fracture-disloeation  and 
oi  Iracture  alune  the  spine  has  been  trephined  or 
i-athei  port.,^ns  of  the  lai  in;f  and  sjunous  pro- 
cesses liave  been  'csected  laminectomy  .  ]\\  this 
nieans  the  spinal  canal  has  been  frrelv  openJd  up, 
et  used  blood  has  been  allowed  to  escape,  and  the 
cord  ha.  been  freed  from  pressure.  The  lan.:na3 
are  divi  led  as  near  the  transverse  pocess  as  pos- 
sible and  tue  toup;h  liganienta  subflava  require 
carc^tnl  division. 

.  T\u-  column  is  reached  thnmgh  a  median  r\- 
eisujn,  and  the  great  muscular  masses  are  cleared 
trom  the  spinous  j)rocesses  and  lamina'  on  either 
side.  J  he  wound  lieing  nearly  median,  the  bleed- 
ing IS  not  excessive.  The  dorsal  spinal  plexus 'of 
veins  hes  along  the  spinrs  and  over  the  lamina'. 
)n  the  deep  surface  of  the  lamina-  lie  the  pos- 
lernir   loimitudmal    spmal   veins. 

This  oprrati  n  has  also  be.-n  carried  out  with 
-^ucc'ss  in  cases  of  i)aralysis  due  to  the  prei,iure 
I'I'on  the  coj-d  by  displaced  bone  or  inflammatory 


exudali.u.s  in  caries  of  the  sjiin  (|',,fts  disease)' 
'  '  ''-'^  ■"  '""  '"''^'l.  b<>\ve\.r,  Hi  (he  |;,st  nam.'d 
'■'■■"^^  <"  ease,  that  the  con. lit  ion  exhibits  a  ten- 
I'eney  to  spontaneous  cure. 


so     ran 

M'tions, 


CMAITKII    X.Wll 
THE    SPINAL    CORD 


Till-:  s])iiial  cold   i.s,   in   the  adull,  about   Is  inch 

111    length,    anil    extends    frum    the    lower    maig 

of    tlic    foramen    niagnuni    to    the    lower    edge    ^ 

the   body   of   the   llr^it   lumbar    vertebra.      In   son 

cases  it  ends  at  tiie  second  lumbar,  and  in  otht 

instances  at  the  last  dorsal  vertebra.     It  is  to  1 

iioted  also  that  in  llexion  of  the  spine  the  cord  is 

little  raised.     When  the  body  is  bent  and  the  arn 

ar(!  sti-etetu'd  (lut  the  lumbar  part  is  raised  lu  nii, 

In   the   earlier   months   of   fuital   life   the   nieduU 

spinalis   occupies   the   whole    length   of   tlic    vert 

bral   canal,    but   after   tlie   third   month   the-   can; 

aiid    lumbar    and    sacral    nerves    grow    so    muc 

iaster   than    the   cord,    that   bv    th<'   tini<'   of   bii'* 

it  reaches  no  farther  than   the  third  lumber  vej 

tebra.     It  is  obviously  a  great  advantage,  in  casi 

of   injury,    that  tli<'   si)inal   cord   does   not  occuj) 

that   jiart   of  the   \eitebral   iiijlar  which  joins  tli 

base  of  the  column,   and  which   permits  not  onl 

of   considerable   movement,    but   is   liable   also   t 

frequent  wrenches  and  strains.     It  is  important  t 

rocollect  that  althoi'_h  the  cord  itself  ends  at  th 

spot    indicated,    the    diua   mater,    the    arachnoio 

and    the  collection   ..i   <  •rebnj-spin    I   fluid  exten^ 

.ns  far  as  the  third  piece  of  the  sacrum  (Fig.  135' 

Injuries    nifliet«'d.    therefoic,    upon    th<^    spine    a 

low  down  as  this  latt4'r  j)oint  mav  cause  death  b 

inducing  innammation  of  the  meniiiges.     The  cor( 

m   the  (joi-.,i]   region   measures  ab.jiit  lu  mm.  fi'oii 

u66 


lb  iiiclios 
r  uiaigiii 
:•    edge    uf 

In  suiiie 
1  in  other 
t  is  to  be 
•  cord  is  ci 

the  arms 
■d  1(J  nun. 
:  nicdulhi 
t}io  vertt.'- 
tli»;  canal 

so    niueh 

of  biith 
nbt^r  ver- 
,  in  cases 
)t  occuiiy 
jnins  the 

not  only 
3  also  to 
(irtant  to 
ds  at  the 
rachnoid, 
d  extend 
LmK^  135). 
spine  as 
ileath  by 
The  cord  I 
nil.   fidiii   I 


'■""'  «  """•    i"    the  anten>-,M,.s(ern,r 


7.''«'   ':'  .side,    anri  H  nun 
''^'•'■^•'.i<"'.      The    cervical 

'.'PlX'.site  thr  iifth  ,„•  sixth  ce,.vi,".rv  ":  r    "''^'''''' 

'      nieasnre.    about    i:        ,  ,       f  ■         ''"V'^''''^'  ^^^"'^■^' 

"'<^   ^.''^'atest   Dart   ^     i]       uJiT    "l'^''    ^"    '''^'■ 

;'l>l'-'sit..    the    tuvli-th    Tr^'  "i  |'^'Iar^r..„„.j,t    -^ 

'^^t<Tal  n.easurcnK.nt  is  about  lolnt'^    "''^^"^    ^'^ 


'argement    is    largest 


>'■% 


iniina. 


"^9"PU'd   by   loose  anu:].\   ?t^^r'^''','l>^'^^^>^^^U, 

•'Hiamaged   whe„   the  cord",\.  '    '■'"*'   "",'•'    ^■^■'"^^i" 
•y  a  crushing  f„rce      It  ij'i     .  ''""'j.'^'^^  b'  severed 
hat  ininrx^  M.,. I  :.,;,.    '^  ^'^.'.'  ''G  readily  under«f,wwi 
.-.   •..^..  -wiaimnaiion  of  the  nieningr^sras 
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rin:  si'ini:  and  stinat.  cord      <'imi> 


results  of  Ifsioiis  appliiil  ki  tlir  si»iiii',  urt;  iniu'li 
less  fi-L-qufiil  tluui  arc  like  cmiplicutious  uflcr 
injuries  t(j  the  skull.  The  luusiiicss  of  the  spinal 
dura  mater,  its  freedom  from  any  but  slight  and 
occasional  attachments  to  the  hone,  and  the  space 
around  it  in  which  effusions  can  extend  with  little 
possibility  of  becoming  limited,  will  explain  the 
rarity  in  the  spine  of  th(jse  coiuplicati(Mis  which 
follow  upon  dei)ressed  bone  and  extravasations  of 
pus  and  blood  in  connexion  with  the  dura  inat<_r 
within  the  skull.  The  plexus  of  thin-walled  v'cins 
that  occupies  the  interval  between  the  theca  and 
tlie  bones  may  prove  a  source  of  ext<'nsive  ha'inor- 
riiage  in  cases  of  injury  to  the  column.  The  blood 
so  i)oured  out  tends  to  gravitate  to  the  Kiwest  })art 
of  the  canal,  and  when  suUicieiit  in  quantity 
Tuay  produce  pressure  effects  upon  the  nie'iulla 
sitinalis. 

Over  the'  areh<'S  at  the  iiost<-rior  asi)ect  (jf  the 
vi'rtel)r;e  is  situate  a  plexus  uf  vessels  (the  dorsal 
spinal  veins)  that  receives  l)lood  from  the  muscles 
and  integuments  of  thf  back.  These  vessels  coiu- 
iiiunieat<'  through  ''•■  ligaiiirtita  subtla\  a  wit  h_  t  lie 
venous  plexuses  wi.  in  the  spinal  canal,  and  by 
means  of  this  communication  ii'flammatitjn  from 
without,  may  be  conducted  to  the  theea  of  the 
cord.  Thus  spinal  meningitis  has  followed  u})on 
tieep  bed  sores,  and  Upon  suppuratixc  affeelions 
situated  in  the  iiiuuediate  viv'inity  of  the  spinal 
lamina". 

Within  the  dura,  mater  are  two  'Spaces,  the 
subdural  and  the  subarachnoid,  as  in  th(>  skull 
(.<(/  p.  ;;!).  Tlie  arachnoid  is  closely  ajiplKMl 
1^)  the  dura  niat^'r.  the  subdural  K>eing  merely  a 
[>otential  space,  while  the  subarae'moid  is  ox  ten 
sive  (  l''jgs.  i:U  atul  i:').")),  and  oecujded  by  ce;<'l)l-o- 
spinal  fluiti  which  surroutids  the  cord,  and  is 
continuous  with  the  .^reat  subaiaehnoid  spacr-« 
at  the  base  of  the  bi;un  (l-'ig.  !),  p.  :;.■)).  l'..\ 
mean'-  of  this  of)en  eoiiuiiunieat  ion  inflaiimiatory 
affections  may  readily  si)read  from  the  cord  to 
the    lu'ain.       Into    these    spaces    bi<ioi[    iii.i\     be   ex- 
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travasated    in    cases    of    in.j 
Iteen    i-ecoi(lfd    w  her.'    the    t\ 
\i\     a    wouml,    and    thr    cci 
escaped    in    laruc   (pian'ities 
contains  uo.)  per  cent,  of  alh 
Itranes  are  inflamed  the  pi')-c 
that   amount.      In  certain   eo 
of    the    iluid    may    rise 
to    such    an    e.\t<nt    as 
to     causr      death.       Jn 
Mofinal   conditions   tin 
fluid     is     ahsorhrd     at. 
ai:>'       jiressui'e      abo\(' 
tliat  of   the   suMound- 
iiiK    \<ins    (Hill).       In 
tlie  I'ecumhml    ])ostinT 
the      pi<'ssure      should 
support    a    column    of 
naler    -j    inches    hi<;h. 
In       disea-c      it       ni;'\ 
rise   t(,   ten    times   that 
;i  mourd  .     The  pi-cssu.e 
nia\-     !)('      K'licxcd      l.y 
a      I iiinhiii       im iirf  ii n  , 
made    li,-    thrust  in^^    a 
;i«'''d!e    s  i;''   "III.    lon.u:     i.-j 
into   the   sultarac  hnoid         '^" 
^pace     in     the     lumi>,.r  j^p, 

re<;inn      <if      the      -pillC.  pp, 

A      p  'inl       is      s.'lecte'l  sub 

hetwi-en   (lie  third  and      ■,•,,,.  . 
t'unth   lumliar  spir.es, 
<;xactl.\    in    the   riiichlle 
hlU'.     liecanse    hei-e    the     ifdei 
widc-i    and   the   danger  of   w  ( 
and   nerve  roots   is  less  th.m 
selected.       The    interlatuinar 
ci'eased    when    the    spine    is    1 
ni'edle    perforates    the    litxame 
I  Ween  the  lamina'.     (  'om\  ulsii 

lire     he     ll'dueed     llMlch     liri(.\\ 

l'\''l    i  he   ((Pi'd   caiiiiol    lie    inj 


ury.  ln^tances  have 
leca  has  lje«'n  opened 
citro  spinal  fluid  has 
The  fluid  normally 
uniin.  hut  if  the  niem- 
eiitaiic  may  Ix'  douhle 
nditions  the   p'essuie 
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may  picrco  oil"  of  tlie  lnwcr  iu'rv< -roots.  ^i\iiit; 
riso  to  twitcliing  in  sonio  of  the.  muscles  of  tht; 
lower  extremity.  Tlu:  injirtion  of  stnrninc  or 
(illuij  Ruhstitinu g  info  IIk  ^uhdidcli iioid  spare  to 
produce  spinal  analgesia,  is  performed  at  the  samn 
point  as  lumhar  puncture.  The  injection  should 
not  ho  made  until  the  cerehro-spinal  fluid  escapes 
freely  from  the  cannula  when  the  trocar  is  with- 
drawn, for  unless  this  occurs  the  cannula  is  not 
yet  within   the  suhara' hiioid  space.     Mr.    I>arkt>r 

has  pointed  out  that  the 
lowest  })avt  of  the  sub- 
arachnoid sj)acewhen  the 
hotly  is  supine  is  that 
Situated  in  the  mid-dorsal 
region,  and  that  the)-e- 
fore  a  fluid  which  is  of 
grfat<'r  specific  gi'avity 
than  that  of  th*^  eerehro- 
spinal  fluid  (1007)  will 
tend,  if  injected  in  tlie 
luml)ar  region,  to  gra\i- 
tatc  to  tiiat  part.  By 
rrii.sing  ;ind  lowering  the 
pati(>nt's  shoulders  the 
rat>.>  of  diffusion  of  the 
ana'slhetic  can  he  regu- 
lated to  a  considerahle 
di'gi'ee.  Injections  hav<' 
also  heeii  made  in  the 
uiiper  dorsal  and  ccrvi- 
interlaminar   spaces,    the 
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I-'i^.  1.^6.  -Diagrammatic 
vertical  section  of  the 
conns  medullaris,  tilum 
terminalc,  ar.d  spinal 
membranes. 


nent  to  (wfeTif]   tiwse  to  iheii-  greatest 


cal    I'egidiis   through   the   interl 

sp.ne    hein 

w  itlth. 

The  position  of  the  rord  is  such  that  it  is  not 
nYuliIy  reached  m  incised  and  punctur<-<|  womul*,. 
Ihe  only  spots  at  which  it  is  easy  of  access  are  the 
intervals  between  the  atlas  and  occiput  and  the 
atlas  and  axis.  Many  cases  have  been  recorded  of 
fatal  wound  of  the  cord  in  these  positions.  Lower 
(town  in  the  column  the  medulla  spinalis  may  be 
v<'aeli<(l    if    the    wound    hav.'    a    eritain    direel'ion 
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Thus  a  cast'  is  r.'p(»rtfd  \\lici(^  a  puinlud  liody 
entered  the  canal  hetween  tho  Utli  and  10th  dorsal 
vertel>r;i',  h.ning  l).'cu  ininducd  from  b<luw 
upwards. 

Si'Veral  exaniplrs  of  damage  to  the  cord  by 
«\vord  or  bayonet  wounds  hav<;  bi'm  put  on  record, 
but  in  most  of  tlifse  instances  the  wouiid  was 
associated  with  some  fractuie  "f  the  protecting 
bone. 

The  )iia  mater  forms  a  >  t  i-rngthming  sheath 
f'lr    the    coed.      On    it    the    ai-trrirs    I'aniifv    before 
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Mg.    137.     Transverse  secti(  n  of  cauda  equina  and  meni- 
hranes  at   the  level  of   the  4th   lumbar  vertebra. 

ent<>i'ing  to  supi)ly  its  suh-tanc.  The  \rrtel}i'a], 
int^'rcostal,  lumbal-,  ilio-lumbar,  and  lateral 
sacral  arterirs  send  f\\i<is  along  the  iicrve-rrjots 
to  the  cord. 

<'oiiriiN«.ioii  of  iIm>  «-oi-«I.-  After  certain  in- 
juries to  the  batk  a  tjain  of  symptoms,  usually 
of  a  severe  and  ((implicated  character,  has  be<.n 
described  and  assigned  to  a  concussion  or  shaking 
of  the  sitinal    cird. 

In  tliese  injuries  it  is  assiune-d  tliaf,  as  a  result 
of  a  sudden  shock  ti-ansmitted  to  it,  the  cord 
und(^rg<H's  certain  molecular  changes,  which  lea<l  to 
a  more  or  less  severe  distuibance  of  its  funeti.^M  • 
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■  ,f  ihf  cord   h;iv,-  a   character   iii'Tc  ciinp..  x  tnan 
those    seen    in    like    lesions    of    the    nK.re   eon.plcx 

•"■T;rr.at  nK.nv  surge-.n.  are  inclined  to  .j.sputc 

,)„,  .Cist<.nee   nf    this    lesion,    nr    rather  ;l":<-li  '; 

Vo^n.ize    the   connexion   hetu.en    a    certain    tr   in 

f  svnn.ton.s  and  a  simi.le   n,.,l.cuar  disturbance 

th     cor.l.      11   is  very   pmhahle  that   m  many  of 

t  ,vput<.l  in.tances  of  cor<l-concuss.on  the  s>-i.ip^ 

,„„s     if  w..  except  snch  '!^=)I--f^^l"V^,;'^    ,^'\ 
as  depend  upon  chan.ues  m  th<'  hram     an-  d        to 
,    „,.!v    distinct,  .lanni^..   1..  the   '"-"H'', ,;';';; 
to    ha'n.orvhases,   to   pivssure, ,  and   to   "     '  W^  ^ 
changes.      With.ait    <.nterin,«    int<;   anx    <l.scnssio 

H.n  the  subject,  it  may  b.;  su  hcien     to  1-^     o 
s,:,iie  of  the  anatomical  ol^jeetions  that  a, .pear  to 
oi.noso    themselves    to    the    common    conception    ot 
:Zussion  of  the  <.ord.     The  spinal  --d  is  swun, 
or  susp.^nd.'d  in   its  bony  canal,   and     s  sepaiat.  d 
from  the  walls  of  that  .-aiialon  al    sides  by  a  co    - 
siderable    interval.      It    is.    indeed,    only    held    m 
position  by   the   nerve   trunks  that   pass  out   fr.-in 
i,     throuuh    the    intervert<'bral    foramina     and    h} 
its  connexions  xvith    the   theca        .\bove,    it    is  eon- 
nected    with    that     part    of    tlie    bram      hat     lies 
„,,.,„  tl„.  larnesl  intracranial  collection  of  cere  u-o^ 
.pinal    lluid    (p     ;•:>).    and    it    would    ='1M;"V      '^i' 
the  most,  violrnt    nioveinenis  i)ossible  of  lb.'  In  am 
within  the.kuil  could  be  but   very  teeby  eon, mum 
cated    to    the    siiinal    cord.      The    cord     moreover, 
within   its  th.nca,   is  surrounded  on   a  I   sides  l>y  a 
space  occuiii.>d  bv  eerebro-s]unal  fluid.     It  is  cPtli- 
cult  to  understand,  therefore,  how  a  structure  so 
protocted  .'an  be  so  violently  disturb(-d  by  n  shock 
received  niton  the  body  as  to  undergo  a  crave  an. I 
proLcressiv..  loss  of  function.     The  cord  is    in<lee<]. 
J,,meub;M     in     the     po-ilio„     of    a     caterpillar    sus^ 
,HM--  =  !=''  '^'-    ■■'■   tlo'"a.d.  ill  a   phial  <if  watei'.      It    uouPI 

',n',l.,ihK'  be   ditlicult    permanently   to   <li-turi.  the- 
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c,\- 


iiitcrnal  rcoiiomy  of  siicli  an  iiisrct  (cxfii  if  it  had 
a  stnicturc  as  .lalioiatt'  as  tlir  oicl)  l»y  otlirr  than 
violoiuv  that  would  \n'  roiiiparat iv.dy  cxcessno. 
4  4Hitiisioii  :iii4l   <ni*.liiiiyf  ol    IIm'  <  ord.     As 

has  aiiTadv  been  oliscrwd,  th.-  gvasity  of  frac- 
turrs  and  dislocations  of  the  spine  depends  uixiu 
the  extent  of  thr  damage  n'e.'ived  hy  thi'  eoid.  in 
tiiese  accidents  it  is  v.iy  ii^iial  for  some  Jiart 
of  the  injured  xertehta  to  lie  project-ed  into  the 
spinal  canal,  so  as  to  press  upon  or  actually  crush 
t\v'  delicate  nerve  centre  that  it  contains. 

It  is  needless  to  observe  that  the  cc.rd  is  ex- 
tronielv  soft,  and  thus  it  happens  that  it  may  l-e 
entirely  broken  up  by  violenci:  without  the  nieiii- 
Itranes"  Ix-ing  perceptibly  da!nap;ed.  Indeed,  in 
fracture-disl(»cati(»ns  it  is  unusual  for  the  theca 
to  be  torn,  and  it  is  possible  for  the  cord  to  be 
quite  crushed  at  some  one  spot  without  the  corn;- 
sjxmding  inrmbiaiies  being  in  any  w  a\  laceiated. 
Th<-  amouiil  of  damage  intiiited  upon  the  covd 
will  vary,  of  course,  with  the  magnitude  of  tho 
accid<-nt":  but,  other  things  l)eing  e(|ua!,  it  will 
1)0  found  to  be  more  severely  injured  in  fracture- 
dislocations  of  the  cervical  and  dorsal  segments 
than  in  like  lesions  in  the  lumbar  si)ine.  In  the 
atlanto-axial  region  the  amount  of  displacement 
that  follows  upon  luxation  of  the  two  bones  from 
one  another  is  such  that  the  corcl  is,  as  a  rule, 
severely  crushed,  and  death  ensues  instantam'ously, 
as  is  seen  in  cases  of  death  by  hanging.  In  tht; 
cer\ical  and  up])er  dorsal  segments  of  tht^  colunin 
th(,'  vertel)ral  bodies  are  small,  the  spine  is  mobile, 
tlie  fractun's  met  with  in  these  parts  arc  usually 
(111,'  to  indirect  \  iolciiee,  ami  are  associated  w^ith 
much  displacement.  In  the  lower  dorsal  region, 
again,  th  :>  greatei-  'igidity  of  the  sjiine  renders 
any  dis|)laeeinent,  whm  it  does  occur,  ]ikel\  f<p  be 
considerable.  In  the  lumbar  reuion,  on  the  other 
hand,  it  ninsf  br  noted  that  the  cord  onl.v  ^ex- 
tends to  the   li-wev  border   of  the    lsl.  \eltebra.      The 

Ixidies  of  the  \(M-tebra',   also,    in   tiiis  disti'jct,   are 
vei'v    iarue    ami    cancellous,    and    <aii     iimiiino    ,1 
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severe  amount  of  orushing  without  a  correspond- 
ing decree  of  dibplacrnienl  bring  produced,  ihe 
part,  too,  is  well  protected  by  tlie  large  mtcr- 
vert^'brnl  discs,  and  by  the  immense  masses  ot 
muscle  that  surround  the  spine  in  the  loins,  bucli 
portion  of  the  spinal  cord  as  extends  into  tlio 
lumbar  rcoion  is  prot4'ct<'d  also  by  the  many  cords 
of  the  ca'iuhi  equina,  wiiich,  by  their  looseness 
;i.nd  comparative  touglmess.  tend  to  minimize  the 
effects  of  violence.  •      i  + 

The  degree  jf  displacement  of  bono  required  to 
produce  pressure  effects  upon  the  cord  is  often 
greater  than  would  be  supposed.  At  post-mortem 
(examinations  portions  of  injured  vertebrse  have 
been  found  encroaching  upon  the  spinal  canal  to 
a  considerable  extent  in  cases  where  no  evidences 
of  damage  to  the  cord  existed  during  iitc.  JJr. 
J  W  Ogle  reports  the  case  of  a  man  who,  after 
an  injurv  to  the  neck  from  a  fall,  i. resented  no 
spinal  symptoms  until  three  days  had  elapsed. 
He  ultimatelv  became  paralysed,  and  died  ttiirty- 
l\v(i  davs  alter  the  a((id.  nt.  The  aul(;psy  reveal-. I 
a  dislocation  forwards  of  the  Gth  ccuvieal  vertebra, 
of  such  an  extent  that  the  body  below  projected 
at  least  h  an   inch  int^j  the  spinal  canal. 

The  remarkable  manner  in  which  the  cord  will 
accommodate  itself  to  a  slowly  progressing  pres- 
sure is  often  well  seen  in  the  results  of  chronic 
bone   disease   in   the   column. 

The  symptoms  due  to  injury  to  the  cord  and  to 
tlie  nerves  contained  in  the  spinal  canal  will  ob- 
viously depend  upon  the  situation  and  extent  ot 
the  lesion.     The  diagnosis  of  the  situation  of  the 
lesion   is  complicated  Ity   the   relation   the   nerves 
bear  to  the  various  vertebra\  and  by  the  fact  that 
the  majority  of  the  great  trunks  arise  from  the 
<>ord    at    a    spot    above    tlir    point    at    which    they 
issue  from  the   vertebral   canal.      The  two  highest 
nerv<>s,  the  1st  and  2nd  <'ervieal,  pursue  an  almost 
horizontal  course   in   their   ])assage   fr<im  the  cord 
to  their  points  of  exit    from   iiif  canal.     The  re- 
iimininu-    iii'r\('^    tnkr    ;i     more    ami    more    obli(|uo 


XXV'i]         CRUSITINCr    OF    SPINVL    CORD 


on 


direction,  until  :it  last  the  lowest  lu'ive  tiunks  run 
nearly  vertically  downwards  as  they  pass  to  their 
respective  intervertohral  foramina. 

Points  of  exit  of  nerves  from  the  vertebral 
canal.-  T1i<'  1st  cer\i(al  nov*-  loavs  the  canal 
al)ovf!  the  1st  cervical  Vi'rtebra.  The.  remaining 
cervical  trunks  escape  also  a))ov<'  th<'  v^t^'hrse 
after  which  th^y  arc  named,  tlie  sth  cervical 
nerve  leaving  the  canal  l».t\vc<ii  tlu'  last  cervical 
and  the  Ist  dorsal  vrrt4l)ra'.  The  dorsal,  lumbar, 
and  sacral  nrrvrs  ha\«'  tlniv  ])oints  of  rxifc  hilmr 
I  he  vertrhra-  after  which  they  nvo  jiamed.  Thus, 
the  1st  dorsal  nerve  will  pass  through  the  foi-a 
men  lH'tw<'en  the  1st  and  '2nd  dorsal  v<Ttebi'te, 
and  so  on. 

I'i,'nit.<  "f  Ori'jiii    t'riDii  tin    C'li-d 

'I'he  1 -r  (MTviciil  iicrvo  aiiscs  fioiii  tin-  ccml  (i|i|i.isiTi'  tlio   intriAil 

brtwopii  the  atias  ami  ciccipiit. 
'I'll"  "Jnil  ami  anl  cervical  nerves  ari»e  fn'in  tlie  cord  (i|i|iusite  the 

a:,  is. 
'I'he  kli.  ."'th,  Otli.  "til,  ami  Sth  cei\ical  in  ives  aiise  fimn  tin'  eonl 

u|i|i<)site  the  8i<l,  Ith,  .^tli.  (ith.aml  7tli  v.it.  iir;i    respectively, 
'i'he  tirst  four  ilor.-al  nerves  ai  i-e  troni  th.   coi<l  o|iiio>ite  the  ilises 

l.ildii-   the    7th    cervical    ■iti.l    the    l>t,     '-'ml.    ami    "iil    (lois:-l 

vertehra'  lespectivelN . 
The  .■)tli   and  <>th   dorsal  nerve-  arise  from  tin    curd  opjiosite  the 

lower  borders  of  the  4th  and  ."ith  vertehra'. 
'I'he  leinainin^  si\  dorsal  nerves  arise  from  tlie  cord  o]i|po>ite  the 

hodies  of  th.'  nth,  7th.  Sth.  '.tth.  Intli.  and  lltli  \eitehra'. 
'I'll.'    first   three  liinihar  iieive.s  arise  from  the   cunl  opposite  tlio 

r.'th  ilorsal  vertebra. 
The  4th   hnnbar  nerve  arises    from    ihe    cord    opposite    tlu'    di.sc 

bitwecn  the  iL'tli  dorsal  ami  1st  lundiar  vertebra'.  ^ 
'I'he  last  lumbar  nerve.   to;,'ether  with    the    sacral    and  coccvtceal 

nerves,  arises  truni  the  cord  opposite  the  1st  lumbar  vertebra. 


It  will  be  seen,  th(^refon>.  that  iii  noting 
the  symptoms  duo  to  crushing  <'f  thi^  entire  nerve 
contents  of  tho  vertebral  canal  at  a  certain  spot, 
consideration  must  be  taken,  not  oidy  of  tlie  effects 
of  damaging  the  medulla  at  that  p'oiiil,  btit  also  of 
the  result  of  lacerating  lu^rve-trunks  that  may 
., ] f ], ; ,11  rrli    f})i'iv    i!*'!'*"!!!^.   n v^^    '!b'.'\e    tlie 


issue 


i!. 


seat  of   lesion.     The  eoi  d   is  al^o  very   ofliii   onl.\ 


r.is         Tin:   si'ini:   ami   -i'inal  cnint       '  i' 'p. 

clainagvd  in  part,  ..r  it  iiiuy  riitnvly  rs.aix',  ulnlc 

vertebraj   or    by    frugiufiits   of   b'.nr    separated    h} 

the  lesion.  ,  .11 

In  fractuiv  disb  kmI  h.ii^  lb''  niiiicr  \cr1rl,ral 
bodv,  as  alivady  staled,  usually  glides  forward, 
witii  the  result  that  the  anterior  and  anter.,- 
lat.ral  parts  of  the  crd  an-  brought  int<.  violent 
contact  with  the  projecting  border  -t  the  wr- 
tebra  below  the  seat  of  lesujn.  ,  ,,    ,  ^, 

It  is  in  these  i)arts  of  the  ord  that  the  mam 
motor  tracts  run,  and  thus  it  happens  that  motion 
IS  more  often  b.st  in  the  parts  below  the  site  ot 
the  injury  than  is  sensation.  If  there  be  partial 
motor  and  sens.)ry  paralysis,  the  disturl)ance  of 
the  former  function  is  likely  to  be  m  excess  ot 
that  of  the  latter.  In  no  case,  indeed,  does  there 
api)ear  to  have  been  a  loss  of  sensatmn  without,  at 
the  same  time,  some  disturbance  m  the  powers  ot 
movement.  If  the  grey  matter  of  the  cord  be  not 
severely  damaged,  r(^flex  movements  appertaining 
to  that  segment  of  the  cord  can  usually  be  induced 
in  the  paralysed  parts  by  proper  stimulation.  It 
those  reflex  imn-ements  be  l..st,  it  may  be  inter re<l 
that  the  grev  matter  is  broken  up.  and  that  the 
entire  spinal  medulla  has  lieen  crushed  at  the  seat 

of  lesion.  .        ,  1  i.1 

The  higher  up  the  fracture  in  the  column  the 
greater  islhe  tendency  for  the   function  of  respira= 

tion  to  be  interfered  with.  If  the  lesion  be  at  the 
upp.i'  riid  of  tlie  <lorsai  spine,  then  not  only  will 
all  the  alniominal  musch^s  l)e  paralysed,  but  also 
all   the   intercostals.     A   fracture  associated   w;ith 

wb.en  above  the  4th  cervical 
rub',  instantaneously  fatal, 
comes  off  mainly  from  the 
receiving  contributions  also 
:;i(i  jind  :)th.  The  4th  n<"rve  issues  just 
'   4th   cervical    vertebra.      If   the  cord   be 


injury   tit  the   cord. 

vertel)ra,     is,     as    a 

The    plu'eiiic    n<'rve 

4th    ci'i'vical     iierxc 

from  +h<' 

above   till     t...  V.  i ',;■        .>    .1  i.-     i. 

j.|„.j,„...,,..i  ;.,,.,i,wii;i<,,lv  !>el(!w  tills  spot,  the  patient 

caVi'lu'ent'lie    (inlv    bv    means    of    ibe    dia]ihragm  ; 
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ics])iratitin  of 

ar<'    fi'<^- 

^,,„ ^ ___  The    re- 

n'tiv  "for   tliis   act   is  l..(!tr<'d   in   the   lunibar 


main   cdiit  i  il)ut  i^ii   to  the   tihi-<nu 
any    kind   hec<iiiirs    imixissihh'. 

Certain    disturbances    of    micturition 

(iuent    in    eases    ..f    injury    to    the^  cord 


r  inis  aei'  is  imui;<l»  m  lii<.  i..,,..^.. 
onhirgement.  Tlie  irritation  of  the  vesieal  walls, 
produced  hv  the  increasing  distension  ot  the 
bladder,  provides  the  needful  sensory  impulse. 
This  iini)ulse  is  reflected  to  the  nerv<>s  controlling 
the  bladder  muscles,  and  especially  to  the  detrusor 
....: „v,-]    i>,r    fUoir    onntrr.etioii    the    orcan    is 


is 
)e 


urina\  and  bv  their  contraction  the  organ 
emptied  (p.  ITO).  The  ar-ti-m,  however, 
to  some  extent  inhibited  by  influences  passing 
down  from  the  brain  to  the  luml)ar  cmtre,  and  the 
tendenev  to  a  frequent  discharge  of  urine  is  re- 
sisted l»y  contraction  of  the  sphincter.  \Mien, 
thrn'fore,  anv  part  of  the  cord  between  the 
lumbar  centre  and  the  brain  is  damaged,  iiilu 
1, it  ion  c;ni  have  n.)  «'ffect.  immediately  att.>r 
the  aceident  the  temporary  susi)ension  otrette.v 
actions  from  shock  i)roduces  some  retention  ot 
urine,  and  after  that  the  bladder  empties  itself  at 
frequent  intervals,  the  patient  being  unconscious 
uf  th(^  act  and  unabh'  to  influence  it. 

If  the  centre  itself  be  damaged   in  the   lumbar 
cord,    the    patient,    after    a    little    retention,    will 
suffer    from    absolute    incontinence;    and    a 
resull   will   follow  if  the  nerve  e(.nne\ions  bet 
the  cord  and  bladder  below  the  spinal  centre 
been  dest  roved.     The  principal  nerves  conne( 
the    medulla    siiinalis    with    the    bladder    are 
:wd   and   1th   sacral. 

The  act  of  defjecation  also  is  ai)t  to  Ite 
turbed  in  a  lik(>  manner.  Here  there  is.  as  in  the 
nr(>vi(»us  case,  a  reflex  e<  titic  in  the  lumbar  en^ 
largeinent,  with  motor  and  sensory  nerves  eoiinect- 
ing  it  below  with  the  rectum  and  its  muscles:  and 
also  between  this  centre  and  th(>  brain  are  tracts, 
but  little  known,  along  which  inhibitory  actions 
can  extend.  .      ,,  .      ,  ,  ,i 

\\  iiei'i   mo  »ili;rr    :•.:.;:;    ;-    •.:.i:::.;^-  •  •.    •••     •::• 
iiexioll    s«-ver4(l    tluit    unites    it    with    the    \  is,us.    the 
V* 
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patient  will  suffrv  f,-m  ^"^^"^"'"'nf  r! /Th7  -ict^ 
vill  1)0  unal.!.'  m  any  way  to  control  the  act 
When  the  orcl  is  daniagod  at  any  spot  between  tho 
<e  V  mi  the  brain,  then  the  .act  of  defalcation 
will  be  performed  at  regular  .intervals  withouh 
either  the  patient  being,  conscious  of  the  act  oi 
being  capable  of  inhibiting  it. 

In    some    injuries    to    tho    cervical    cord    the 
patient  has  suffered  from  severe  vomitrng  for  some 

ime  after  the  accident,  or  has  -f  j^Y.'tar''"' Mr' 
able  alteration  in  the  action  of  his  heay.  Mr. 
Eri'^hsen,  for  example,  reports  the  case,  of  a  man 
who  after  a  severe  blow  upon  the  cervical  spine, 
continued  to  vomit  daily  for  severa  months.  In 
?e  other  category,  instances  have  been  recorded 
where  the  puls<.  has  sunk  as  low  a.s  48  oi  even 
3G  or  20,  after  lesions  to  the  column  m  the  neck 

These  changes  are  sup]iosed  to  be  due  to  clis- 
turbanee  of  the  vagus,  and  it  is  further  jugg^^ted 
that  the  morbid  influence  is  conveyed  to  the  %agus 
by  the  spinal  accessory  nerve  with  vvhich  it  is  so 
freelv  associated.  ,         ,  .      , 

It  should  be  remembered  that  the  spinal  acces- 
sory trunk  has  origin  from  the  cord  as  low  doxyn 
as  the  f.th  or  7th  cervical  nerves,  .borne  details 
concerning  the  position  of  centres. m  th^;  fPin^ 
cord,  coniM'ctod  with  areas  of .  skin,  gioups  ot 
musch-s,  and  viscera,  have  been  given  already  when 
dealing  with  the  nerve  supplies  of  the  extremities 
and  abdomen    (.^rr  pp.   :V1G  and  G2,>).  . 

Spina  l»iti«ls«.  -  This  term  refers  to  certain 
congenital  malformations  of  the  vertebral  canal 
associated  with  the  protrusion  of  some  of  its  con- 
t.mts  in  the  form  of  a  fluid  tumour.  The  mal- 
formation usuallv  consists  in  an  absence  of  the 
neural  arches  and  spines  of  certain  of  the  verte- 
bra^ and  the  tumour  therefore  projects  pos- 
teriorly. Spina  bifida  is  most  cominon  m  thr 
lumbo-sacral  region,  the  neural  arches  of  the  last 
1...-.!  __  .,,,,1  r.f  nil  fb.e  cnnrnl  vortebr.'P  being  ah 
sent,  in  development  the  neural  arches  close  firs 
"in  tile  dorsal  and  last  in  the  lumbosacral  region 
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Next    iu    frequency    it 


is  found  liinilcd  to  tlio 
sacral  region.  It  is  rare  elsewhere.  (1)  The 
membraiK'S  may  protrude  alone  (spina/  nunimjo- 
ctli).  (2)  The  iiKMiibranes  may  protrude  together 
with  the  spinal  cord  and  its  nerves  {m(/un;/n- 
iinirlorch).  (:'.)  The  memljranes  may  protrude 
with  the  cord,  the  central  canal  of  which  is 
dilated,  so  as  to  form  a  sac-like  .avity  {^yriv<jn- 
myDCfh).     (See  Figs.    V',b  and   K'.G.) 

The    meningo-myelocele   is    the    most   common 
form.     The  first-named   variety   is  rare,   the  last- 
named  very  rare.     When  the  cord  occupies  tho  sac 
it  usually  adheres  to  its  posterior  wall,  the  nerves 
running  transversely  across  the  sac  to  reach  tho 
intervertebral    foramina.     When   compressed,    the 
cerebro-spinal  fluid   is  forced   into  the  subarach- 
noid  spaces   at   the   base   of   the   brain,    which    is 
forced   upwards  against  the   anterior   fontanelle, 
where   its   impact  may   be   felt.     The   tumour   be- 
comes enlarged   and   tense   when    the   child   cries. 
The   distension   of  the  cerebral   and  spinal   veins 
forces  the  fluid  in  the  direction  of  least  resistance. 
As  might  be  expected,  spina  bifida  is  very  com- 
monly   associated   with    some   evidence   of    injury 
to  tho  nerves  arising  from  the  lower  part  of  tlie 
si)inal  cord.     The   def^'ct   occurs   at  an  extremely 
early    stage   of    development,    and   hence    part    of 
the  'cord    or    of    the    nerves   in    the    region    of    the 
tumour   mav   b<>   alisent  or   def(>ctively   developed. 
In  some  cases  the  nerve  affection  takes  the  form 
of  club-foot  of  a  severe  grade.     In  other  instances 
there   is  more   or   less   complete   paralysis   of   the 
lower  limbs,   bladder,   and  rectum. 

0|>4M-:ilioiis  upon  III*'  «'ord.  -Sir  Victor 
Horsley  and  others  have  cut  down  upon  the 
spine  and  removed  a  tumour  from  vhe  spinal  cord 
with  perfect  success,  and  with  relief  t-^  the  symp- 
toms from  which  the  patient  was  suffering.  Tlie 
spinal  canal  has  also  been  exposed  in  certain  cases 
wlicre  cnllus  in  an  old  fraetuiv^  of  tl.e  spine  was 
])ressing  uikui  tlu'  cord,  or  where  a  small  osseous 
growth  was  encroaching  on  the  canal. 


ixi)i:x 


342 


Abccs  en  bipnac.  592 

ol)    boutoll   llf  cllOlUlJ^O 

Abdomen,  332 

~-  -  absei';?s  of.  3-52 

))l(KKl-ve<r>fls    of,   335, 

442 

-  -  b!o\\>  on,  357 
, .  coiij.'ciiital  ilfforniiti*' 

349 

connoctive   ti^^-iu-  of, 

- — -  fuM'ia  of,   336 

lynitihiitic's  of,  344 

inusL-U's  of.  341 

-  iifrvt.'r<  of,  344 
Iiariftcs  of.  332.  335,  366 

. skin  of,   335 

.  — .  surface  anatomy  of,  332 
.  tension  or  pressure  with- 
in. 359 
-  wounds  of,  342 
Abdominal  aorta.  335 
-  belt."  33G 
conneitive  tissu<>  anil   .ib 

scesses.  342 
rings.  351.  354 
viscera.   371 

nerve  supply   of,   440 

.  support   of,  380 

.  surfa(<'  markinfrs  of 

378 
Abscess,   alveolar.  142 

.  axillary.   244 
■  — -  cerebral.   11 

. treidnniiiR    for,   9 

— •  r(>rvi(:il,  174 
—  srlut(>al,  505 

.  lupatic.  418 

iliac.  342,  367.  368 

.  in  antrum,   114 

■  in  hip-.ioint,   518 

■  in  seah).  6 

_  ;„   »„„,,,f,5..,  1   fijc:^;;.  g 

iiiterco'stai.  209 
intracranial,  10 
isehio-rectal.    458 


Ab^>c^;s^,  lumtiar,  3t7.  370 
.592        -   —  media:~tuial.   221 

—  of  aiidominal  parietes,  0',, 
of  Hartboiin  s  trlaml,  489 
343         ^         of  mastoid  cell-,  91 

■  orbital,  54 
palmar,  311 

■  paiotid,  129 
-  pelvic,    518 

pcrinepbritic,   430 

—  -  plantar,   592 
■ —  ■  popliteal.  554 

—  -  po^lpbaryn^'eal,    1  0 

—  •  i)rostatic,   47.")^ 

—  •  p-oas,    368,   513 

—  renal.  431 

r<'tro))barynfreal,  368 

subfascial,  353 

UMnpoitvsplienoiciai.   10 

thecal.   314 

typhlitic.   400.  401 

Accessory    glands    of    tongue, 

151 

.sinuses,  110 

Acetabulum.  445.  518 

—  -  fractures   of.   445 
•■  Achinsr  legs,"   680 
Acne  hypertroiibica,  98 
Acronugaly,  39 
Acromio-clavicular   joint,   22>, 

237 

.  .  dislocations  of.   238 

movi'm"nts  of.  237 

Acromio-tboracic    artery,    226. 


228 
Acromio 


process,  224 
fracture  of,  240 
\dductor    loitgus    musdc,    511. 

514 
-  -   -  magiius   tubercle.    549 
Adenoid-,   159 
Agatz's  plat*',   617 
Air  HI  veins,  195,  247 
Vir    pa--age--,    for<'ign    bodies 
m,  187 
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Air-Buc  in  neck,  202 

••  Alili'mian's  nerve."  86 
Alimentary      eanal,      rate     of 

linigreus     of     cuntenls    of, 

403 
Mveolar    abscesses     of    teclli, 

142 
Anipnlla  of  Vater,  420.  425.  426 
Ainputation         {f<'<;        various 

boni  t!  *in(l  .ioints) 
Anal  eunal,  491 

.  mueoufl       memhraiio 

of,  497,  498 

ti'iaiiKlc.   455 

valves.  497 

Anastomosis,   abdominal,  442 

intestinal.  397,   412 

Anaslomotica  mat;na,  551 
Aneurysm,  aortic.  195.  442 

-  -  art<>rio-veiious,   56 
(.'luteal.  507 

■  in  axillary  art«ry,  247 

in  neck.  195 

of  femoral  artery.  515 

of  postx:rioi'  tibial  artery, 

579 
■ •  iiopliteal,  556 

—  traumatic,  56 
Ankle,  587 

•  bony  point"  of,  587 

fascia  of.   591 

skin  of,   590 

siirains  of.   593 

subcutaneous     tissue     of, 

690 

surface  anatomy  of.  587 

tendons  of,   588.   595 

Anklo-.loint.   588.  597 

•  amputation  at,  617 

disease  of,  598 

dislocations  of.  599 

fractures    about,    599 

ncrv(>  supply  of,  599 

■  vessels  of.  589 

Annular    ligament    of    ankle, 
592 

of  vvrir-t.  311 

Ano,  fistula  in,  458 
Anosmia.  109 

\nt.erii>r  crural  nerve,  516.  621 

narcs.   100 

•  superior  spine.  333 

Anticlinal   spine.   215 
Antrum,  mastoid.  91 

— -  of  Hi  pi  1  more,  113 
Anti>,  43/ 
■  imperforate.   498 

nefves  of,   500 

ulcers  of,  497 


Aorta,  abdominal.  335,  442 

tboraeie,  195 

Apical  iioint  of  lliorax.  218 
Apoiu'uro.-is  (.«''c  Fasciaj 
Appeniiieitis,  401 
Appetidicobtomy,  411 
Ai)pendix.  400 
.  Iciu'th  of.  400 

lymphatics  of.  401 

mesentery  of.  401 

— -  jiosition  of.  400 
Aqueduct  of  Falloi)ius,  90 
A(iueous  humour.  71 
Arachnoid,  34.  640 
Arcuato  tendon  of  levator  am 

452 
Arcus  senilis,  CI 
Arm.   264 

amputation  of,^  270 

epiphyses  of.  331 

fascia  of.  2f>'j 

lymphati''=  oi,  278 

muscles  of.  325 

nerves  of.  255,  324 

skin  of,  265 

surface  anatomy  of,  264 

Arnold's  ni'rve,  85 

Arteries     {?cc     Axillary,     etc 

(ind  Blood-vesHclH) 
Arterio-vcnous  aneurysms.   5t 
.vrthrectomy,  575 
Aryteno-cpiRloltic    folds,    15< 

180 
Ascaris  lumbricoides,  392 
Ascending  colon,  405 
Astracaloscaiihoid  .ioint.  588 
AstraKalus.  dislocation  of,  6G 

-  —  tract ui'o  ot,  614 
Atlanto-axial  r<'t;ion  of  spini 

632 
Atlas,   159 

Attic  of  tymi<anum.  88.  91 
Auditory   meatus,  external,! 
Auricle  fscc  Kar) 
Auri<'les,  suiiernumerary,  20/ 
Auricular  neivo.  169 
Avulsion  of  HnRcrs,  323 
Axilla.  227.   242 

fasciif  of,  243 

■ lymphatic  fclands  of.  24i 

-  relation-  of,  24,^ 
Axillary  artery.  227 

._ .  aneurysm  of.   247 

litraturo  of.  248 

relations  of,  243 

,^1   -  ,-  .1  -       <  rtn       m  n       nrft 
■    glallUr,    1-  =  ,    -1-.    --: 

removal  of,  246 

— —  nerves,  249 

region,  abscess  of,  244 


35,  442 

rax.  218 
seiaj 


401 
101 

Ills  90 
L 

2vator  aiii, 


270 

)1 

278 

324 

ly  of.  264 

lary,    eto  , 
Is) 
irysnis,   5o 

folds.     159. 

>s,  592 

5 

joint.  588 

tion  of,  606 

4 

n  <if  1^1)1110, 


;.  88,  91 
external.  83 

orary,  202 
9 

.  323 


rids  of,  245 

'.7 

of.    247 
)f,  248 
of,  243 

ff",  246 

s  of.  244 
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992 


Axillary  vosfeels    246 

. wouudb  of,  -^z 

Axis,  159 
Azycoa  vein? 

Rarbadoos  letr.  518 
Harlhf>liu'5i  duct,  1h 

Bland    488 

al)set'S?  of.  489 

Basal  fcanglia.  ''4 
LJ.SO  of  condyles  of  liiuuorus. 
fracture  at.  285 

of  skull,  fracturei  of,  27 

Basilic  vein.  264 

B<-irs  muscle,  471 

Biceps  tendon  in  arm,  .ioJ 

-_— in  ham,  555 

Bicipital  Rroovc,  226 

liilc-duct,  relations  of,  '^15 

rupture  of.  421 

Bladder.  465     .  •      .•„„ 

.  cystoscopic     cxaminat"^n 

of,  469.  471 

development  of.  i^O 

distension  of,  466 

•  double,  471 

empty.  465 

■        extroversion  of,  .sou 

fasciculated,  470 

•  female,  471 

foreign  bodies  in.  4/2 

.  in  herniie,  467 

male.  465 

.  mucous  membrane  ol.  H6y 

muscles  of,  471 

muscular  coat  of.  470 

. .  nerves  of.  470,  500 

of  child,   472 

puucture  of,  above  pubes. 

466 
.  per  rectum.  458 

relations      of,     to      peri- 

toneum. 465.  466,  467 

rupture  of.  468 

.  sacculated,  470 

stono  in,  462 

I     Blood  tumours  of  scalp,  7 
.  on  pinna.  85 
Blood-vessels  of  abdomen,  ^35, 
343,  442 

of  ankle.  589 

of  auditory  meatus,  o3 

of  axilla.  24*^ 

of  brain.  47 

of  breast.  213 


or  uXiz 


of  elbow.  276 
of  eye.  56 
of  eyeball,  64 


rAI        cn7 


Blood  vessels  n'  <yehds.  77 
of  foot.  590,  596 

..f  forearm.  292 

of  u'all  bladder.  419 

of  hand,  315 

of  heel,  617^ 

of  knee,   555 

_  of  h'K.  579      .   . 

of  nasal  cavities,   lOo 

of  neck.  194 

of  orbit,  56 

. of  palate,  156.  157 

of  periiuiiin,  456 

of  jiinna,  85 

of  rectum.  495  ^ 

of  retina,  65,  6C 

. of  scalp.  13 

.  of  Scarpa  s  trianKle,  515 

of  spermatic  cord.  487 

of  spinal  cord,  643 

of  tonRue,  148 

of  tonsil,  164 

I of  tympanum,  96 

I  Bones,  nerve  supply  of,  331 
Honv  vault  of  cranium.  17 
Brachial  aponeurosis.  266 

artery.  264,  267.  278 

abnormalities  of,  -oo 

fascia,  266 

plexus.  170,  248 

-. paralysis  of.   3-8 

relations  of,  243 

Bracliialis   anticus.   266 
Brain.  31,   46 

basal  gaiiplia  of,  41 

blood-vessels  of,   47 

cisteriia'  of,  o5 

<'oncussion  of,  47 

cortex  of,  45 

fissures  of.  39,  42 

inferior      temporal      con- 
volution of,  44 

injuries   to,   47 

m<'mbranes  of.  31 

motor  areas  of.  40.  45 

surface  relations  of.  39 

Branchial  fistula\  200 
lirasdor'a  operation.  194 
Breast  (see  Mamma) 
Bregma.  ^7 

:    B'TK;as  convolution,  4.6 
•    Bronchi,     foreign     bodies     in. 
1  187.  218  .         ,       , 

Bronchial    lymphatic    glands, 

192 
1\,-,  .iieliocelO:    1 88 
Biuiuu'rs  gland-^,  396 
Brvant's    method    of    dividing 
nuiscles  of  palate,  157 
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r.  108 


IJincal    cav  ily,   144 

lymiiliat  i< 

nerve,  125 

liiilla  <-thi>.oidall>.   IOC 

Jiiinions.  o94 

Hur-U'  about  <'lb'>\v  Joint.  £7'J 

about    loot,   594 

about   liaui,  557 

—  alioul  liyoid,   179 
aljout   kiu'f,   553,  557 

• abouV    >(  u'lia's    tiiaii'rb-. 

514 

about  sliouhlfi'-joitit,  252 

relations  of,  250 

over  ..Tcat  t rocliautcr,  50o 

ovcf     i-cliial     tubiTobity. 

507 

patellar.  553 

.subucroii  ial.  252 

subpsoal,   51-1 

Ruttocks.  502 

abscess  of,  505 

—  -      fascia  of,  505 

—  fold    of,    303 

--  ^  nerves  of,  514,   ''n? 

skin  of.  504 

nerve  supiily  of.   510 

subcutaneous     fa-cia     of, 

504 
-urface  anatomy  of,  502 
vess<d<  of,   504,  507 

{  a^cum,   398 

—  loreitrn  bodie-:  in,  400 

—  -  liernia   of.    i99 

in    inte-tiinil   ohstinet  ion. 
400 

—  lvni)d\atics  of.  401 
movements    of.    4U0 

—  opeiiintr  of.   41 1 

—  position   of,    398 
Ca»sarian   section.  448 
Calcaneo-eubc-id  ,i<Mnt.  538 
ralcaneo-scaiilioid       lif^anient, 

610.    611 
f'alcar  femoralo,  527 

—  ^  —  relations  of,  529 
ralveos  of  kidney.  438 
Canal   of  Nuek.  359 

of  Selilemm,  72.  73 
Cancer  en  cuiia--e,  218 
of  brrnst,  211 

—  of  pyloius  427 
of  rectum,  496 

—  of  stomach.  223,   3S8 

of  toiiffue,  151 

Capsulo  of  b'ns,  70.  7' 

• of  shoiilder-.joint,   252 


( ■ap>ii  le  ol   'I'enon.  52 
Cardiac  orilice.  381.  382 
Caries     of     lumbar     vertebrae. 
370 

of  sternum.  206 

of  t-eetli.  140 

•'—  sicca,"  94 

Carotid    art<'ry,    129,    165.    107, 
195 
-     —  aneur.v-m  of,  195 
^  external,   129 
ligature  of.  194 

slieath  of.  174 

■    -     tul)erele.   165.    195 
Carpo-metacaipal  .joint.  318 
Carpus,   fracture  of.  321 
Ca>tratioii.  476,  483,  487 
Cataract.   70 

Catlieteiism      of       Kusf.cluan 
tube,   96 

of  uretlua,  477 

Cauda       e(iuina       membiaiiog, 

sections  of,  642.  643 
CaveiiKuis  sinu~.  33 
Cep-ialluematomata,  i 
Ceidialic  \ein.  273.  276 
Cerebellum,  absce.-^  of,  11 

legions  of,  49 

•   -      point-  for  t  r<'pbinim.',   11 

-  -   •  tuniouT's   in,  49 
—     veins  of.  49 

Cei-ebral     ab'-ee-s      trepliinina 

for,  9 
cin-ulatio'i,  3().  47 

•  localization.   45 

-  t  umour.     trepbininfr     for 
11 
Cerebi'o-^pinal     Huitl.     37.    638 
640.  641 

•  in   cranial   s|)aces.  31 
Cervical   artery.  169 

reeion  of  spine,  630 

sae,  202 

sinus,  200 

synipa  t  bet  ic,  paralvsisof 

58 
— —   (i>(:c  (iho    Xeekl 
Cervieo-dorsal  n  ^rion  ot'  s|>ine 

632 
Cervix  uteri.  490 
Clieek  liirament-.   53 
Chcdoid.     sternum 

seat  of.  205 
<'!ie<t   (>rc  Thorax) 
(  li  ilrcy^tectomy.  423 
(  liolecv-tenterostoiny,  423 
Choleeystotomv.  422 
Chopai't's  oiieratiori,  619 
Cii-ii!;:    ;y;i;i;;iiii    nerve.  96 


rcdUiMi' 


582 
vortfbrie. 


165.    167, 

>f.  195 
19 

194 
174 
5 
iiit,  318 

521 
487 

u.st,.rhi;in 


I'Uibraiics, 

543 


IN'PF.X 


657 


i'!'('(|H('lll 


5 

.V.   523 

.  619 

■vc,  96 


(  1 


throat,' 


of.    11 
111  Hi.',     11 

rcpliiiiine 

47 

Miner     for. 

,     37,     658. 

spaces,  35 

630 

1 

ralysis  of. 

1 

1  of  .spine. 

.loroid.  62 
iliary  muscle,  72 

—  zone.  65 
ircuincision,  480 

in  uiiiHex     artery,     external, 

nipt  lire  of,  543 
iiiKn-tial,    woiuHi    of, 

_      posterior,  229,  251 

—  nerve,  229.  251 
ir.-oid  aiieiiiy-iii,  Ki 

'isternaj  <'>f  brain.  35 
laviele,  224.  229 
abpenco  of,  2^4 

disloeations  of,  2j6,  238 

__-  cXLision  of.  230 

—  -  fracture  of,   231      _ 
movenicuts   of,  23o 

os^itication  of,  234 

relations  of,  228.  233 

rcscition  of.  230 

•left  palate,  153 
("lerpvnians      sore 
182' 
ilul)-foot.  608 
I'oci-ytreus.  450 
oc(  vfrodyiiia,   '50 
'uccyx.  450 
'ochin  lep.  518 
•a^liac  axis,  335,  4-^2 
'olcctoniy.  411 
'oUes-   fascia.  459 

fracture.  318 

'olombia  iridis,  ^^4 
'olon,  404  . 

--  antip<'ristal-is 
ascendinsr,  -O) 
congenital 

tious  of,  412 
deseendiuK.  405 

. relations  ot,  4U9 

_  iliac.  405 

operations  on,  411 

pelvic.  407  . 

stricture  of.  40o 

transverse,  405 

.  relation   of 

417 
rolotomy.  iliac.  -11 

intruiiial.  411 

.   Intnbar.  405 

(  oiiiniissnrcs  of  i>rostate 
Coiiru-.-ioii  of  bram.  47 

of  spinal  cord.  64j 

C'ondvles    of     humerus, 

tiire  at   bawe  ot ,  2Bo 
Conererital     absence     of 

vicle.  234 
of  patella,  5*59 

V** 


HI. 


;93 

nialforma- 


liver. 


473 


frac- 


cla- 


Congenital  absence  •>f  rectum, 

deticiencv  ot  rectum,  lOb 

deformities    ot    abdomen, 

349 
dermoid  cystR,  146 
-  -  dislocation  of  hip.  331 
-  cxomplialus.  349    ' 

.  tistuke,  b2.  200 

hernia.  339.  3al,  358 

malformaiioiis    of     anus, 

J98 

of  colon.  412 

_  .  _._  of  rectum.  498 

thyroid  cysts,  146 

Con,junctiva.  77  ,    ,«c 

Contusion  of  s^pinal  eord.  645 
Conus    meduliaris    memluMne. 

81'ction  of.  i)'2 
Convolution.  Hroca  s.  -40 

inferior  temporal.  44 

Coraco-acromial  Ueament,  2/6 
Coraco-l);'ac!iialis  iiiu-cle,  227 
Coracoid  iirocess.  22o 

. . fracture  of,  241 

Cornea.  59 

dimension;:  of.  39 

—  -  nerves  of,  61 
Coronal  structure.  18 
Coronary  artery.  38-, 
Coronoid  proces-.  fracture  ot. 

288         . 
Coriiu?  striatum,  44 
Cortex,  motor  ceiitr<'s  ot, 
Costorectal   point,   380 
Costo- vertebral  lisrameiit, 
■  Coup  de  fouct."  579 
t()wper's  prland,  489 
Coxa  vara.  530 
Cranial    bones,    blood 

of.  5 
necrosis  of,  5 

n<'rves,  57 

spaces     rontainiiur     cerc- 

bro-spinal  tliiid.  35 
Ciaiiiictomy.  30 
Cranio-cleido-d/sostosis,  234 
Craiiiivtabcs,  18 
Cranium,  bony  vmilt  of,  17 

(.see  (ilfo  Skull  I 

(^remaster  muscle.  487 
Cremasteric  artery.  487 
Cribriform   plate,  104 
('ricoid  cart  ihiKc.  180 

Cross-h  sryri  d        progression. 

525  ^     , 

Crucial     ligaments     of     knee 

joint.  558 
t  rural  canal.  360 


,  40.  45 
436 


-iilUily 
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Ci'utal  canal,  hernia  intx>,  562 

•  relations  of.  362 

nerve,  anterior,  516,  c21 

■  paralysis  of.  b21 

sheath,  3GG 


'•  Criiteh  Daralj-sis,'  268 
Cuboid    bone,    dislocation    of. 

614 
Cuneifoini  Ijone,   innei',  53. 

•  dislocation       of. 

614 

■  fracture  of.  614 

Cut  throat,  177 
C.v-toccle.  vatrmal,  489 
Cystoscopic     i'xaniination      of 

bladder,  469.  J7i 
Cysts  in  floor  of  m'mth.  l4o 

of  scalp,  2 

Daciyops,  79 

Dartos  tissue.  356 

Deep  sensibility.  124,  330 

Defa?cation  in  spinal  injuries, 

649 
Deltoid,  225 

muscle,  249,  264 

rcL'i'Mi.  225,  249 

.  tubercle.  224 

Dernioid  cy-ls,  conti'en'tal.  1-^6 
Deseendiiiff  rolon,  405 
Diaidira^ni,  416 
Dlaphrafrmatii-  hernia.  365 
Diastolic  empty  bladder.  466 
Diploic  veins.  14 
Dislocation  '.-'■'•  varioiu-  hones 

and  joints) 
Divarieation  of  recti.  358 
Dorsalis  jx'dis  art-ery.  596 

seapuUe  artei'y.  229 

Dorso-lunibar  region  of  spine 

632 
Dorsum   ilii.  di>location  upon. 

532.  o55 
••  Double  chill."   170 
D'>uche.  nasal,  103 
•    Drop-wrift."  329 
Duodeno-ieiunalis    fossa,     394, 

595 
Duodenun'.  39^ 

ocilu-ion  of.  595 

■ ■  suspensory  muscle  oi.  394 

Dupuvtren's  e(uitraction.  309 

fracture.  b02 

Dura  mater.  31,  639 

Ear.  82 

bleedinir     from,     in     frac- 

ture "f  base  of  skulL  29 

blood  supply  of,  85 


i;ar,  bloixl  tumours  on.  85 

coushinp.  86 

external.  S3 

hicniatomata  of.  85 

labyrinth  of.  97 

lymphatics  of.  198 

-  -  nerve  suiipiy  of.  85 

-  -  ossicles  of.  88 

-  ■  -  siuM'zingr.  86 

■  watery  di.-ehartre  from.  29 

yawniiif?,  86 

Ecchymosis,  031 
Ectopia   vesicte,  550 
Elbow,  272 

-  -  dislocation-  (if.  282 
fold  of.  272 

fractures  al)out.  285 

•  Ivmiiliaiic  plands  of.  278 

.  nerves  of.   277.  290 

resection  of,  289 

•  skin  of,  275 

surface  anatom.v  of.  272 

■ — -  veins  of,  276 
Elbow-joint.  279 

•  bursie  about.  279 

.  disease  of.  280 

ligami'nt-  of.  279 

sprains  of.  280.  285 

Elephantiasis  .Vrabum.  517 

■  of  scrot.um,  485 

fhniiientia  art iculaiis.  126 
Emissary  veins  of  skull.   13 
Emphysema.  216 
Enceidialo.'ele.   19.   100 
Encysted  hernia,  358 

hydroc(>le  of  cord,  357 

Ent«'rect.omy.  397 
Enterocele,  vaeinal.  489 
Ent^M'olom.v.  397 
Eiiicondylc.  fracture  of.  28n 
iMiicritic  sensibility.   124.  330 
Epididymi''.   485 

nervo  supply 

Epiphora,  80 
Eiiiiihvseal    line. 

250 
Epiphvsis  ill  knock-knee.  567 

of     acromion. 

of.  240 

of  clavicle,  separ.iiion  of. 

234 
of     cor.icoid.         paration 
of.  241 

of  femur,    seiiaraiion    of, 

525.  530.  573 

of     humerus,     separation 

of.  261.  287 

of    olecranon,    senaration 

of,  zaa 


..f.  436 
lelations   of. 


separation 
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>f.  272 


EKiphysis    of    polvis    repara- 
tion of.  448 
— — •  of  radiu?,    sopiiratioii    of. 
289,  321 

of    tibia,    sopaiat  11)11    of. 

574.  584 
-  of   appcr  liiiil>.  551 
Kpipteric  l)oiie.  21 
Epispadias.  48J 
Epistaxis,   108 
Erbs   palsy.  249 
Erector  spina'  inii-clc,  bJ.'J 
ErvsipcUi-  of  scalp.  1-^  „„„ 
Estlaiulci-  s  operation.  209 
Etlunoidal  cells,  105 
Eustachian  cat  luster.  96 

tube.  94 

Eversion,  movcmcnta  or.  tiU5 
Excision  i,<er  special  I'arts) 
Exomphalos,  congenital.  o49 
Extiii'^or      brevi-      disritoruni 
tendon,   5b9 

coniinunis  diKitoniin 

muscle.  576 

longus  dicitoruu'  tendon, 

589 

halluii-    muscle.    5(6, 

577 

tendon.   588 

External  auditory  meatus.  83 

blood  supply  of, 

85 

_  __ n<'rvc  suiM'ly  of, 

85 
-      -  caret  id  :iriery.   129 

-  pterygoid   muscle.    138 
lixt reversion    of    bl;iiidtr.    j50. 

459 
Eyeball.   50 

-  blood    suiiply   ot,    64 

- — -  dancerous  area  of,  t8 

■  nerve  sui)ply  of,  66 

Eyi'lashes,  77 
Eyelids,  75 

■  arteries  of._^77 
nerves  of.  77 
sub.utaneous  tissue  of.  76 

-  sycosis  of.  77 

Ence.  116 

-  lilood  supply  of.   117 

-  cellular  tissue  of.   116 

-  develo])inent   of.   1 19 

-  in  iurii'S  to.  117 

-  lvmi)batirs  of.  198 
—  nerves  of.   119 

-  skin  of.    116 
— ■  vessels  of.  llj 
iacial   aiU'iy.   ilu.    i~" 


Eacial   nerve.  90.   150 

palsy,  8'i 

Eallopian  tube.  -590 
Kalloiiius.  a(|Ueduct    o'.  90 
Euscia,  abdominal,  J5b 

anal,  452 

axillary,   245.  244 

bicipital,  272.  277 

■  brachial,  26b 

.  c(;rvical,  171 

'  clavi-pect.oral.  244 

- — ■  pluteal,  505 

iliac,  366 

lata.  506,  513.  541 

lumborum,  369 

obturator.  452 

of  ankle,  591 

of  arm,  266 

of  buttocks,  50o 

of  LV>lles,  459 

—   •  of  deltoid  r<'Kion,  2o0 

-  •  of  foot,   591 

-  -  of  hand,  309 
of  IcK,  578 

-  -  of  scali),  1.6.         ,      .,, 

of  Scarpa's  triaMnl<\  al6 

■  of  thieh,  541 

.  palmar,  309 

— -  parotid.  127 
pectoral,  244 

-  |)clvic,  451 

-  perineal,  459 

-  iilantar,  589 

-  popliteal,  554 

postnepbric,  451 

pr<'n<>i)liric,  451 

-  — •  Scarpa's,   362 

-  Sil)sons,   175 
•  temporal,  8 

.  transversalis.  366 

vis.'cral.  452 

Fasciculated    bladder,   4,0 
•'  Fatty   hernia.  '   359 

tissue  in  scalp.  2 

Femoral  artery,  507 

•  diverticula,  566 

epiphysis,  575 

hernia,  360 

point,  352 

vessels.  512,  515,  543 

. anenrysm  of,  515 

l)hlebitis  of,^  515 

Femoro-saeral  arch,   445 
Femur,     dislocations    of,     531, 
570 

- epiphvsis  of,  525.   530 

.  fractures  of,  527,  544.  571 

svmptoniH  of,  529 

1,,.. '<,.,,)    ,.f     !i''l 
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Femur,   neck  of.  527 

UDljer  (lid  ot,   dZ/ 

Fenc>trii  ovali-.  89 

rotunda.,  89  ,     •  ■ 

FerfiusKon's   iiictluid   "t    u'viu- 

intr  iiiusclc's  of  pahitf,  1d7 
Fibrous  polyp  of  iio>i',   108 

-  shoaths  of  liaiid.  311 
Fibula.  582 

and    tibia,    fractuiis    ol, 

582.   599 

-  .  fractuivs  of.  584.  599 
Fifth   iMTvc.   15.  58,  86.   99,  119. 

123 

paraly-is  of.  58 

Filaria  sanguinis  lioniiiiis,  518 
Fiiis-'ir.       littlo.      ••  coiiKonital 
coiitraclion  "  of.  512 

■•  mallet."  318 

"  snap."  312 

FinpfTs,  avulsion  of.  >32.i 

lUTVf  supidy  of.  325 

Ki--ur('  of  Rolando.  41 

of  Sylvius.  41 

])arii'to-occipital,  -t4 

Fissures  of  I'rain.  39,  42 
of  Santorini,   84 

parietal,  21 

Fi-tula  at  navel.  3^0 

i.<twr4'ii   irall-bladd'r  and 
intt'-t  iii(>.   423 

. braiuhial.  200 

contrenital.  82.  200 

■ gastrie    384 

^  -  in   alio,  458 

•  lachrymal.  81 
_       recto-vatriiial.  489 

>alivary.  153 

umbilical.  340 

-  vc-ico-vasrinal,   4E9 
l'"hit-lool.  591.  610 
FliAcir   lontrus    ilitritoruiii    ten- 
don. 589 
Font  ana,  Hpaci  s  ol .  (2 
Foiitancllc,   satrittal.  21 

tiniiiorary  occii)ital,  20 
Fontanellcs,  17 
Foot.  587.  603 

. absci'SH  of.  592 

■ amputations  of,  61? 

— - —  a  rchcH  of.  603 

blood-vcHsclH  of,  589,  596 

bony  points  of.  587 

bursa'  about,  594 

.lub.  608 

dislocations  of,  606.  607 

tawcia   of.   591 

Hat-,   091.  610 

fractures   of.   615 


Foot,  impriiu-  of,  612,  613 

, intet^uments  of,  590 

joints  of.   605 

lymphatics  of,  y97 

.  liioveinents  (d,  605 

muscles   (d',   605 

nerves  of,  590 

-  perforatintr  ulcer  of.  d91 

-—  -  surface  anatomy  of.  587 
-      synovial  cavities  of,  C17 

Foianien    eiecum,    152 
infra-orbinil.   120 

—  of  Ke.v.  37 

of   Ma^'cndie,  36 

—  (d'   Monro.  56 

-  -      .if   itetzius,  37 
_       of  Winslow,   376 

ovale,     surface    iiiaikint: 

of,  123 

• supra-orbital,  120 

Forearm,  291 

amputation  t)f,  29/ 

-  -      bones  <d',  293 
fractures  (d',  295 

luxations  of,  202 

- surfaie  anatomy  of. 

--    -  vessels  of,   292 
Fmi(  iirn  bodies  in  aii-paasagei 
187 

in  bladder,  472 

. in   bronchi,  218 

c;ecuin,   400 
ill  o'sophagus,  192 

-  ---       in   orbit ,  54 
in   pharynx.  158 

_  . —  -  in   ri'ctum.  495^ 
in  stomach.  385 

-  — —  in  trachea.  218 
_  in    vitreous    liuniou 


291 


-  Ill 


V 


sa    duodeiio-jejunalis. 


59 


ileo-cieeal.  403 
intersitrnund,  407 

.  i8(diio-reetal.   457 

nasal.  103.  104 

.  of   HoseiimuUer.  95 

.  retroca'cal,  403 

.  subi'lavieiilar.  226 

Fourth   nerve,  jiaralysis  of, 
•'  Fracture  lielieoide,"  5P3 
Fractures     (see     the     sever 

bones) 
Friienum  linguie,   147 
Frontal  -inus.  110 

- — .  infund'.buluin  of.  1i 

112 
Funicular    ;::::;-«,    3j7 

hernia   into,  358 
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2.  613 
590 

.97 
a05 


■r  ot.  -.91 
V  of,  587 
■s  of,  617 

2 


I 

iiunkiiis;a 
20  ; 

297 

)5 

32 

ly  of,  291 

l-l)aS:i;lgl'S. 

•.  472 

i,  218 

,  400 

.eiis.  192 

34 

IX.  158 

,  495 

h    385 

I.  218 

IS    linniiinr. 

iiiKilis,    594, 

407 
457 

T.  95 

3 

226 
ilvsis  of,  57 

lie      scvi  ral 

.47 

ilii 111  of.  105. 


ito,  358 


(ialcii,  VfiiiH  of,  57 
(;all-bladdi'r.  ^,\b,  419 

—  -  arteries  ot,  419 
_-    -  excision  of,   423 

—  -  fumliiH  of,  415 

_        iiiciHion  into,  422 

nerve  siiiiply   of,  420 
operatioiirt  on,  422 
relations   of,    415 
ruptnrc   of,   421 
tumour  in.  422 
veins  of.  419 
(iall-stones,  419,  421 
(laiiyrrene  of  le|r,  579 

„f  Hniall  int(-stinc,  442 

Gasserian     tranplion,     excision 
of,  125 

. .  position  of,  12 

(jastreetoniy,  388 
(iasliie  tiMtula,  384 

. ulcers,  384 

Gastrocnemius  nius< 

. rui)ture  ot. 

(lastro-liepatic  omentum,  ^20 
(iastro-iejunostomy.   589 
(iast  roplieation,  389 
(iasti'osttuny.  386 
(lastrotomy.  386 
(lenerative  orsans,  teinale,  4d« 

.  -  male,  480 
Cenito-crural  nerv< 
Cenu  val^'uni,  565 

.  -       ■  epiplivH'.s   m,   j67 
liiantism,  39 

(liiiilieriiat's  Ucanient,  oo2 
(Jhuiiolus,  205 
(llans   penis,   481 

-  mucoii;-)        me 
of.  481 
(llau'-oma,   61.   62    74 
<;lauconiatous  cup.  75 
(Menard's  disease.  378 
(ilohe.  59  (>■(•«■  (il-'i  Kyeball) 
(iluteal  abscess,  505 

—  aneurysms.   507 
artery,  504,   507 

—  bursie,  506 
— .  fascia.   506 

—  fold.   505 
muscle,   506 

*  region,  502 

(iluteus  maximuH,  450.  506 

4-  rupturo  of,   506 
Coitre.   188 
(Iranular  lids,  79 
;   Ci-eeii-stick   fracture. 

i   (iroin.  ret^iofi   i>f,   511 
«     .    .      •       ^  ■  .1., 

iuberna.  ;;;;;:;:.      :t!-' 

356 


«;nllet   (-'■.•  (Esopliatrus) 
Gummatous       periostitis        of 

Hternum,   206 
Gums.   146  , 

lvmi)liati<s  ot,  19B 

Gustatory   nerve.   146 

lla-Miatoinata  of  scalp,  7 

on  pinna,  85 
Htt-mat  una,  430.  631 
Ha-moplysis.    216 
Ha'morrhatre  from  clioroid.  62 
from    luiitr,  216 

tongue,   148 

tonsil,    164 

uterus.  489 

vagipy,  489 

vitreous,    66 


le,  577 
579 


male 

437 


iibrane 


233 


from 
from 
from 
from 
into 


meningeal,  32 

II;em.>rrhoidal       vessels 
nervi'S,  459.  465.  495 
ihemothorax.   216 
Hallux   rigidus.  616 

-  valgus.   616 
Ham   !.<rc   I'opliteal) 


md 


Hammer  toe,   616 


550. 


Hamstiing  muscles. 
Hand.   500 

-  abscess  of.   311 
amputations  of,  523 
blood-vessels  of.   315 
hoiii'S   of,   316 
(leases  of  skin  of,  303 
dislocations  of.  322 
fascia'  of.   509 
tibrous  sbeatbs  of,  511 
joints   of,   516 
Ivmpbatii      of,  515 
nails   of.   o08 
nerve    snpidv   of.    507 

skin  of.  505.  506 

BUbcutaneous      tissue 

307 

surface   anatomy   of, 

synovial  cavit^ies  of. 

sacs  of.   512 

- .  -—  slieatbs   of.    312 

Hanging,  mode  of  deatli  from, 

645 
Hard  i)alate.   luS  ,    ,r, 

-  blood  supply  of,  IjO 

il).  153 
•t.  218 

exjiosure  of,  220 
relations  of.  219 
wounds   of.   220 
l)l(>od    supply  of.   617 


of, 

302 
322 


Hare 
Ueai 


Heel 


inteeiiments  of.   617 
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rvo  supply  ot.  Ma 
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llelifoidal     fracturcsj     of     l.c- 

riclu',  545,  683 
Hepatic   absciss,   418 
Jlcrnia,  3ol 

ctecal,  399 

co:itrcnital,  339.  351,  358 

diaphragmatic,  365 

direct,  354,  355 

encysted.  358 

•  fatty.   339 

femoral,  360 

indirect,  355 

• infantile,  358 

inguinal,  351 

•  internal.  354 

- — -  into  crural  canal,  362 

into     funicular      process. 

358 

iscliio-rcctal,   564 

■  lumbar,   364 

mesei'teric,  396 

■  me8oct>'ic,  396 

mesog.  jtric.   396 

oblique,   354.   355 

obturator.  363 

of  lung,  216 

omental.  372 

perineal.  364 

pudendal,  364,   4P3 

• rare  forms  of,  364 

retroperitoneal.  396 

■ sciatic.  364 

strangulated.  407 

umbilical.   339.   364 

HeriiiiL',  bladder  in,  467 
Hei'iiial  sacs,  351 
Hen. iotoray.  360,  313 
Herpes  zost^T,  348 
Hesselbach'ft  triangl(\   354 
Hiatus  semilunaris,   105 
llitrhnioi'e.  antrum  of,  113 
Hilum  of  kidney.  428.  436 
Hip,  dislocations  of,  531 

•  anatomy  of,   535 

modes    of     reducing, 

538 

region   of,  502 

Hip-joint.   518 

abscess  in.  518 

-  amputation  at.  538 

■  disease.  620.  625 

•  chronic.   521 

— —  fractures   aliout.   527 
■ movements  of.  520 

nerve   supiily  of.   525 

relations  of.   519 

n„i.i '-   I.-.-       .-.J 

"  Hottentot  Venus,' 
Human  tails,  450 


505 


Humerus,   225 

dislocations    of,    255,    257 

258,  259 

fractures  of,  260,  263,  285 

non-union  alter,  265 

Hunter's  canal,  543 
Hyaloid  nu  mbranc,  73 
Hydatid  cysts  of  lung,  217 
liydrencephalocele,   19 
Hydrocele,   484 

encysted,  of  cord,  357 

of  neck.  202 

Hydrocephalus,  17.  18.  37 
llydi'onephrosis,   433 
Ilvo-gloasus  muscle.  167 
Hyoid   bone.  166.  179 
accessory  gland 

about,  189 

bursaj  about,  179 

fracture  of,  179 

wounds  of,  177 

Hypertrophy  of  prostate,  475 
- — -  of  pylorus,  387 

of  tonsil,  161 

Hypodermic  injection,  510 
Hypogastric  line.  379 
Hypoglossal  nerve,  130,  150 
Hypopyon,  73 
Hyi)o>padias.  482 
Hypothenar  t'minence.  302 
Hysterical  hip,   526 

.  knee,  526 


402 


".02 
small) 


lleo-ca'cal  fossa,  403 
intussusception. 

orifice,  402,  403 

region,   398 

sphincter,  400 

-  valve,  403 
Ileo-colic  angle,  402 

intussusception, 

Ileum  (?ec  Intostine. 
Iliac  abscess.  342,  367 
colon,  405 

multii'le    diverticulr 

of  mucous  coat  of 
409 

-  colotomv.    411 

fascia,  366 

llio-psoas  muscle.  514 
Ilio-libial  band.  550 
Indirect  liernia.  355 
Infantile  hernia.  358 
Inferior  cava!  point,  218 

dental  nerve,  122 

maxilla.    135 

—    -  itCiv~>rnii I irs  Tm  .    l^u 

dislocations  of.  137 

excision  of,  139 


INDEX 


663 


.    255,    257 

0.  263.  285 
alter,  269 

73 
ne.  217 

rd,  357 

18.  37 

'  167 
) 

glaiuid 
S9 

ut,  179 
f,  179 
,   177 
state,  475 


in,  510 
130,  150 


CO,  302 


'102 


102 
small) 


iivorticula 
IS  coat  of, 


14 


B 

.  218 
'2 


H  ()1\   137 
,  139 


Inftiior  maxilla,   fiaelure   of. 
135 

.  nerves  of.  140 

subluxation  of,  138 

mesenteric  artery,  335 

plexUP,  440 

temporal  eonvolntioi:.  44 

tliyroid  artery.  1?' 

veiia  cava.  220 

Infra-orbital  artery.  12'. 
.  foramen,  120 

.  nerve,   120 

Infundibulo-pelvic      ligament, 

491 
Infundibnlnm.  112 

of  frontal  sinup.  105.  Hi 

Inguinal  canal.  359 
■ ■  colotomy,   411 

diverticula.  366 

•  elands,  512,   516 

hernia,  351 

Innominate  artery,  195 

.  bone.  448 

Iiilercarpal  joint.  317 
Intercostal  abscess.  209 

arterv.  203.   209 

muscles,   209,  629 

spaces,  208 

lutercosto-hunieral  nerve. 
Internal  cutaneous  nerve, 

hernip,  3'"i4 

.  mammary  artery,  210 

Interparietal  bon<\  21 


213 
277 


Interscapulo-thoraeic  amputa- 
tion, 242 
Iiitersignioid   fossa.   407 
Interstitial   keratitis.  60 
Intervertebral  discs.  628 
Int<^stinal     anastomosis.     39/, 

412 
Intestine,  larire.   404   {sec   ah-o 
Colon) 

excision  of.  412 

—  small.  389  ,    ,„„ 

.  diverticula  of.  392 

. ■  gangrene  of.  442 

. in  pelvis.  390 

iniurv   to.  391 

lengtb  of,  389 

operatioiiFi  on.  397 
position  of.  390 

resection  of.  397 

strangulation  of,  340.  393 
Intracranial   abscess.  10 
Intrathoracic     disease,     Kont- 
gen  rays  in,  221 


Inversion,  movements  of,  605 
Iridectomy,  64,  74 


IiiH.  58.  63 

Iritis,  63  ., 

Ischial     spine     as     guide     to 

ureter,   440 
Ischio-reetal  abscess.  458 

fossa,  457 

herniic,  364 

Iscbio-sacral  arch.  445 
Islet !i  of  Langerhaiis.  427 
Isthmus  of  thyroid,  186.  189 

.laws       <?cc.       Inferior       and 

Superior  maxilla) 
.Ic'jununi.  339 
.loints.    surgical    classiticatior 

of    251 
Jugular  vein,  90,  91,  168,  198 

Keloid  (fcc  Cheloidl 
Keratitis,   interstitial,   60 
Kev.  foranvn  of.  37 
Kidney.  427       .  .  ^    ^,^ 
abnormalities  of.  ''35 

—  abscess  of.  430.  431 

■  development   of,  434 

fusion  of    434 

—  hilum  of,  428.  436 

-  horse-shoe.  434 

movable,  431 

.  nerve  supply  of.  432,  501 

■  operations  oy,  434 

pelvis  of.  428.   436 

.  position  of.  428 

relations  of.  427 

.  rupture  of.   430 

"  sacral."    434 

.  support  of.  432 

—  vessels  of.  535 
Knee.   548  ^    ^^„ 

-  hliiod  sui)|)ly  of.  552 

.  bursiB  about.  553.  557 

——  dislocations  of,  570 

.  fractures  about,  571 

front  of,  551 

. .  blood  supply  of,  532 

. skin  of,  551 

.  .  subcutaneous  fat 

over.  552 
___  Ivmph  glands  of.  553,  557 

pain      in.      in      hip-joint 

disease.  525 

surface   anatomy  of,   548 

-  (.ccc  also  P()i)li(<'al) 

Knee-cap   (see  Patella) 
Knee-joint,   558 

amputation  through.  5/5 

criu'ial  ligaments  of.  558 

derangement  ot.  563 

disease.   562 
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Kiiii'- joint,  «'X(i.-i()ii  of,  573 
■ lateral  ligaiiitnts  of,  558 

synovial     iiuinbiane     of, 

560 
KiiO(k-kn€P,  565 

fpijjliyHis  in.  56'i 

Kraskc's  oprcat ion,   496 
Kyphosis,  20-4,  628 

Labia  inajora,  488 
Lab.vrintli  of  car.  97 

osscoiiH,   97 

Larliryinal  abscess,  80 

apparatus,  79 

-  listnla,  81 

pland.  79 

sac,  79 


l.aciuia  uiaena 
Lambda.  17 
Lanibdoid  suture. 
Lamina   cribiosa. 

I'lisca,  62 

Huprachoroid 

l.atnin;e  of  spine. 


iirct]ii-al,  480 


17 
62 


19°, 
182 


ra,   62 
636 
Laininectom.v.   637 
Lantri  I'lians.   islets  of,   427 
La.rynfiotomy,  184,  187 
Larynx,   179 

—  •  excision  of,  183 

—  foreitrn  boilie«  in,  187 

—  fracture  of,    180 
lymphatics    of,    183, 

199 
tnucous  nicn'.branc  of. 
Lateral  <uvvature,  204 

—  -  lijranientH    of     knee-joint, 

558 

lithotomy.  462 

muscles   of   abdoincii,  341 

—  -  sinus,  10.  33 

ventricles,  44 

Leg.   576 

aehintr.  581 

ami)utation  of,  585 

fascia  of.  578 

fraitnr(>8  of,   582 

• pantrrcne  of,  579 

lU'rve  supply  of,  621 

- — -  pain   in,  581 
• rickets 

585 
— — •  skin   of, 
■  HUifac(' 

varicosi 

vessels  of,  579 

Lens.  69 

• arter.v  to,    16 

-  capsule  of.  70.  72 
Levator  aiii,  450,  491.  492 


afTectilltJ  bones  of, 

577 

inatomy  of,  576 
veins  of,   580 


Levator      (o^tarum      mu.Tcle^, 
(>29 

-  -  i)alati,   156 

lialpebrie,   76 

LiuMinenta  hulitlava,   637 
l.iganientum  paiellus  548,  559 

pectinatmn  iridis,  72 

'■  LiKhternian's    bottom,"    507 
Linen   alba     333.   338 


iilKIl  lei  Illil  II   n      ot  M  I 

Linea  alba,  333,  338 

•  semilunaris,  379 

— —  transversa,  333 
Lip,   lower,   lymph;;!  ics  of.  198 
Lipomata    in    deltoid 
250 

in  Scarpa's  triaiit;le.  di 

buttocks.   505 

on  face,  1 17 


rctrioii, 

513 


on 

-  —  I'aiit  V 

Lips,  143 

Lisf  ranc's  operai  ion, 

Lltholapuxy,  462 

Lithotomy,  lateral 


620 
462 


Lithotomy,  lateral,  •^o.i 

in  children,  464 

wounds  in,  463 

median,  464 

■ Hupraiiubic,  465 

Littre's  operation,  408 
Liver,  414 

■  abscess  of,  418 

■ •  diseases  of,  441 

fixation  of.  416 

in  pya'niia.  418 

-  nerve  suppl.v  of.  441 

-  -  operations  on.   418 

-  '■  parietal  surface  of,  414 
l)to8is  of.  416 


p.  -. 

relations  of.  415 

to   transv( 

417 


I'olori 


l.ontriis  coll 
Lordosis   in 

522 


■  rui)ture  of.   416 

visceral  surface  of,  414 

wounds   of,  417 

liOckjaw,  141 
Lont:itu(iiiial  sinus,  33 

..,.„  ,.„n:    muscle.   629 

hip-.joint   disease 

Lower  iimb,  length   of,   545 

lymphatics  of.  517 

-  lici-ve  supi)ly  of.  621 
Lumbar  abscesses,  367,  370 

-  -  -  fascia,  356 
trlands.  517 

-  -  hernia.  364 
puncture.   641 
--       region.  369 

.  of  spine.  630 

. injuili's    111,   ooii 

645 
t.iangh",    364 


1M>KX 


litio 


111  ii.~c  li- 


es? 

,  548,  559 
ia,  72 
)iii,"   507 


ics  of.  193 
(1    ictrioii. 

iit?l<',  513 

L;e.  117 

620 

162 
,  464 
463 

)8 


,  441 

418 

•  (if,  414 


rsi>    i'i>lon. 

'  of,  414 

33 

,  629 
It   (lisciiso. 

of.   545 
of.  517 
ly  of.  621 
57,  370 


30 

fs    in,    (joo, 


Luiuhar    vfrt«tir;«'.     op.iiit  ioii 

for  lai'it "^  ot,  370 
l.iiiitr.  213 

iipf'X  of.  i.i   niik.    175 
cavities,  drainai,'!' of.  217 
hu'iiiorrliasrt'  from.  21f) 
licriua  of,   2H> 
hydatid  cystH  of.  217 

in  neck    213  ' 

relations    of.    to    HUiface. 

214 
root  of.  exixirture  of.  218 
•  rupture  of.  216  i 

.  wounds  of.  175,  216.  417        i 
l.upuH  erytlieiiiatosufl,  98 
lurtclika's  tonsil,  95 
I  yai|>liancioMia      caveriiosuni. 

l,vni|iliatie  trlaiuls   and  v.sisel- 
(,rr    various    rccions) 

Marrosrlossia,  151 
Masrendic,  foramen  of.  36 
Malar   hone,   127 

-    -  fi'aclure  of,  127 
Malleoli.   587  ,.   , 

^       fractures    of,     in    disloca- 
tion of   foot.   599 
■    Mallet-  tintrer."   318 
.Mamma.   210 

arteries  of.   213 
-  cancer  of.  211 
capsule  of.  211 
dovolopnn  lit   of.   211 
in  Scarpa's  triaiii-'lc.  513 
infiueiice  of  ovary  on,  491 
lympliatics  of.  211 
nerves   of.   211 
■  supernumerary.  213 
Mammary      artery,      internal, 

210 
ManiilirlM!-    205 
Mastication,   muscles  of.   141 
Mastoid    antrum.   91 

cells.  93 

-  at)scess  of,  91 

.  ])erforation   of.  "53 

lymjiliatic  trlands.   198 

•  process,  93 
Maxill*     (>''(•    U7iih  r    Ititerior 

intd  Superior) 
Miatiis,  auditory.  83 

of  urethra.  479 
Meatuses  of  nose.  105 
Mickels  diverticulum.  340,  392 

-  Katisrlion.    120 
space,    126 

Median  artery,  316 

-  basilic  vein,  276 


.Median  cephalic  v<<in.  276 

commissure    of    proatato. 
473 

-  lithotomv.  464 

nerve.  293 

paralysis  of,   329 

Mediastina.  221 

ahs.esa  of.  221 
srlands  of.   198 
.Mcdiotarsal    joint.  (08 

amputation  at,  619 

Medulla   ^|)iiKili<.   63B 
Meihomian  elatuls.  77 
Meinhraiia  tympani.  87 

— ■  umlio  of.   88 
Mciiiiisreal  artery,  9.  32 

ha-min-rliasre,      trepliiniiiff 
for.  9 
Mciiinu'eH  of  tirain.   31 

of  spinal  I'ord.  '^i38.  f^^l 
.Meningitis     from     ahsci'ss     in 

ear.  84.  90 
■  -   -  from       inflammation       of 
nasal   f  >ss;v.   104 

~l)iiial.    from    lied  -  sores. 

640 
.Meiiinffocele.    19,    100.   101 

spinal.  651 
Meliincro-nivelocele.    651 
Mercier's  bar.   471 
Mesenteric  arteries.  335.   442 
hernia.  396 
■   iilexus.   440 
.Meseiiter.v.  373 
-  boles   in.   375 

imnerfect  at t achnieiits  of, 

375 
-      -  length  of.  358.  374 
—  of  appendix,  401 
-—  prolapse  of,  374 
Meso-,iii|'endix     401 
Mesocolic  hernia.  396 
Mesocolon.   405 
Mesocastric  hernia.   396 
.M(  tacarpo.phalanireal   joint  of 
thumb,  dislocat'ons  at.  322 
Metatarsal  bones.  fra,-uires  of, 

614 
Mi^tatarso  -  iihalantr'^al      i'^int, 

588 
Micturition   in   siiiiial  injiirieg, 

r,49 
.Mid-carpal    ioiiit.   317 
Middlo  moninpeal  art<ry,  9,  32 

- trephinintr  for.  9 

Mid-epieraHtric  point.  334,  379 

•'■'  Mi  nor's  "elbow,""  279" 
Monro,  foramen  of,  36 
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to 


99 


Nr<>iir>."rt  iM.iiit.  380 
Moitratriii.  cnliiriuiH  of,    J97 

Aliitor  rflltIC-:.   JO 

--  •  li.iralvHJH    ii.    iiiiuiica 

rord.  048 
Mouth.  143 

-  —  cysfH  in  floor  of.  I4ri 

dermoid  cynta  o'f,   146 

• roof  f)f.  lymphaUiH  of 

-- —  thyroid  cyHt.s  of,   146 

Moval)]..  kidney.  431 

Silicons     nieinliraiif>     of     anal 

laiiai.  497.  498 

_ • of  Madder,  469 

"  Of  (uiodonnin,    diver 

tioula  of.  395 

' of  erians  peris.  431 

of  laryux,   132 

[ of  noso,  107 

■  of  pharynx.  9S    159 

■ •  of  rcctiuii,  494' 

■ •  — -  of  urefhra.  480 

Aliilier  H  iniisc  !(.,  59 
Miiltifidurt  spinru  iniiseJes    6^9 
M,..eN..,^f,u..tional    c..a.ii,iea. 

MiiHciilo-eiitaneons  ncrvr    331 
Mtisoulo-spiral    nerve    268 

—  Paraly^iH   of,    329 

-Myxfrdeina,  190 

-^lyxoniatous  poly,,  of  ji„g^.^  jg^ 

>>;ails  of  hand,  308 
Nares.  aiit<'rior,   100 
-7-  posterior.   101 
Nasal   hones.  99 

■  fracture  f)f 

•  cavities,  100 

■        ■  hlood  siipj)Iv  of 

"       • Ivniphaticfl  of    no 

•  nerves  of. 

; of  ohildreii 

— —  douehe.   103 

fillet.  81.    105 

_ •  io88a>.   103.  104 

■  — r  'yn'Phatics  of,  199 

■  polvpi,   107 

■ septum,    104 

sinuses,  110 

- —  (■"<;''  iil-'o  Noso) 
^aHo-pharyne•eaI  tonsil    159 
^aveI.  335.   339 
^—fistula  at,  340 
Neck.   165 

ahsress  of.   174 

■ •  air-sae  in,' 202 

olood-vessrls  of,  194 


99 


109 
102 


03 


165 


)f. 


Nock,  bony  i)()in(s  of 

fasei;*'  of.    171 

-  -  tiHtiihij  of.  200 

hydroeclo  of.  202 

■ liiiii:  in,  175.  213 

lyiiil)hatic  fe'lands 

198 

iiiiddh'  lino  of    160 

•  muscles  of,  166 

I    nervi'8  of.   169 

-  I'ihH  in,   175 

■  «ide  of,   166 

- — •  skill  of,  170 

Hurfac(,'  anatomy  of    ] 

v.'ssels  of,   lo7.  178 

— —  wounds  of.   177 
Necrosis  of  cranial  honos 

of  skull.  21 

7.~  "f  supeiior  maxilla    1 
^eiaton'H  line,  503  '     ' 

^eph^ect-only,  -134 
^t'Pliro-Jithotomv.  434 
^ephrorrhapliv.'434 
Nephrotomy.  434 
Nerve-inject  in},'.   509 
Aerve-strotchingr.  509 

-Nerves  (.-,c  various  regions 

division    of    {.<ro    vari 

trunks) 

Neural   arches,  650 

Neuralgia,  facial.   120 

neuritis,  optic.  71 

—7—  retro!)uIbar.  71 

tipple.  211 


21: 


of.    ' 
of.   1 


Nipples,  supernumerarv 
No.-se,  98 

bleeding  from.  108 

eartilaeinons  part 

■  mucous  nieniliraiie 

skin   of.   98 

- —  <3ce  nl<n  Xasall 
Notch  of  Rivini,  88  ' 
Nuck,  canal  of,  359 

Ol.lifiuo.  int<>rnal  andext-ern: 
muscles,  629 

Obturator    artery,    abnormr 
o62 

canal,    o63 

— -  dislwation.   535.    536 

fascia,  452 

■  hernia,  363 

- —  nerve.   526.    624 
Occipital  artery.    168 

bone  at  birtli,  19 

■ ■  :: necrosis  of,  149 

; .•::--::f,  ;  ;'::ip,,r;ii  V,  li 

r — ■  lymphatic  glands.  198 
Occlusion  of  duodenum.  395 


[V 

it^!  of.   163 
71 
'.no 

Or 

llinriliit 

of.  68 

INDEX 


t;G7 


)f,  202 

).  213 

i,'lati(l3  of,    i%_ 

of.   166 

166 

69 


'""ly  of,  165 

o7.  178 

177 

al  bonos.  5 

^laxilhi    134 

3 

I 

'.  434 

434 

509 
509 

iH  regions) 
{■•^vc    various 

0 
120 

71 

ii'i':n-y.  213 

1.  108 

l>ait  of.  99 
)raui'  of.  107 

ill 

nd  ext<>rnal, 
abnortnal. 


3,    536 


19 
f,   149 

it'oiiuy,    :u 
ids,   198 
luni,  395 


<v    iicrvi  s,    iKira lysis 


f)(loritoi(l   process.  636 
ilisoplumotorny.  19} 
•  Krtoiiliasriis.  191 
c-aiiccr  fif,  193 

forcicti  l).)(lirM  in.   192 

■»  nialfonnaf ions  of,   193 

ncrvf!  8ii|)plv  of,  193 

relations  of.   192 

Olecranon.  274 

'    •  rpipliysia  of,  288 

-  frarturcH  of.   2b8 
Omeira  |(  op  of  colon,    ^'^'i 
Omental  liernia.  373 

•  sac.  373 

Onientiini.  ^rreat,  372 
Omo-livoid    167 
Onycliia.  308 
Opliilialuiia.  iMiruleiif,  79 

—  synipatlietie.  69 
0|)tic  disc,  71 

foramen.  71 

nerve.   71 

•  neuritis.  71 

thalamus.  44 

Ora  scrata,  71 

()rr)ieu,.iri9  palpeorarum.  76 

Orbit.  50 

abscosa  of.  54 

•  .arteries  of,   56 

fasciie  of.  52 

foreign  bodies  in.  54 

fracture*  of,  50 

lymphatics  of.  199 

muscles  of.   55 

• nerves   of.   56 

■  paralysi:^  of.  57 

pulaaiiner  tumours  of.  55 

— -  relations  of.  51 

Orljital  wails,  relations  cf    51 
Os  calcis,  587 

dis'ocatioiis  of.  606 

■ fractures  of,  613 

epactal.  21 

--  innoniinatnin.  448 

-  macnum,    dislocation    of 

322 
Osseous  lal)yrint1i.  97 
Ossicles  of  ear.  88 
Ovario-pelvi-^  lifiraiiient.  49i 
Ovary.  490 

infliu^ncc  oF.  491 

lymiihatics  of.  490 

nerves  of.  490 

Pacinian  bodies  in  foot,  590 

in   hand.  307 

Palate,  153 


l'al.ll<'.    rleft.   153 

development    of,    153 

-  hard,    155 

lymphatic-!  4>f    199 

•  s<->ft.  156 

Palmar  f.-'cc   Hand) 
Palmaris    lo(if,'ii-i    t<tidon.    300 
Pampiniform   ph'.xus,  487 
Pancreas.  425 

■  relation-!  of,  415.  425 

Pancreatic   ducts,  425,  426 
Pannus,  61 
Paracentesis.  208 

of  pcri(  ardiuTU,  221 

of  thorax.  209 

Paralysis    in    spinal    injuries. 

648 
of  ant-erior  crural   nervo. 

621 
-  of  bracliial  plexus.  324 
•  of    cervical    sympathetic, 

58 

of  Krb.  249 

■  of        oxf4'rnal        poplit.<'al 

nerve.  624 

of  facial  nerve,  131 

-  of  first    division    of    fifth 
nerve.  58 

of  fourth  neivc,  57 

of  great  sciatic  nerv<>,  625 

— —  of        internal        poi.litcal 

ner-  c.  624 

of  m<    ,iau   nerve,   329 

of  muscul'vspiral      nerve. 

268.   329 

■  of  obturator  nerve.  624 

of  ocu'o-motor  nerves.  58 

of  orbital  nerve-^.   57 

of  sixth  nerve.   57 

of  third   nerve.   67 

— —  of  ulnar  nerve.  331 
Parasinoids.  33 
Par.athyroid  l)odie=,   190 


relations  of,  21 


44 


Parietal  bone 
43 

fissures.  21 

Parieto-oocipital  fis-uro. 
Paronychia.  308 
Parotid  abscess    129 
fascia,  127 

eland,  127.  132.  196 

nervo  supnlv.    129 

•  recrion.  127 

structures,  131 

tumours,    132 

Pat-el'a,  5-3.   560 

blood  Bupplv  of.  569 

congenital  absence  f>f 

-  development   of,   569 


569 


fills 


srJi{(;i(  AL  AiTi.ii:!)  anak.mv 


I'.tlcll.i,   (h-lncat  loll  of,  5f,9 

■  fra(  tuH's  of.  S()7 
Patellar  hiir^a,  5;).3 

lii-'aiiiriif,  548,  561 

P<'<-foral  t:laii(.«,  ?12 
Ppitoralis  niaif,'-.  227 

minor.  228 

Polvic  abscoss,  518 

-  arch,  445 
colon.  407 

uiiiltiiil..     (luiTti.iiIa 

of  iiiiii  oils  coat  of 
409 

fascia.  451 

H.vinpliy.^is,  448 

viscera,  453 

• fixation   of.  453 

T7V  ■      :  "if^vftncrits  of,  453 
I'rlvi-.   438.   445 

tloof  of.  451 
— -  fractures  of.   447 
— —  niecliariJMn   of,   445 
nerves  of.   499 

renal,   428.   436 

rickety.  44r) 

■  small    inte-t.ine    in.   390 

;,'   -  .-subserous   tissue  of    454 
Penile  nretlir.i.  477.  479 
Penis,   480 

Ivnipliaties  of    481 

■  .'<kin  of.  48C 

nerve-  of.  500 

_—  vasciilarifv  of.  481 
Perforatinir  nicer  of  fool     591 
P<'ricar(linin,    218 

■  liaracenfesjs  of.  221 
Pcricraniiiin.   5 
Perineal    fascia.  459 
^         liernia,  3^)4 
Peiincphritic  ahscos.s,  430 
Perineum,  455 
'     -  ilepth  of.  457 
•  male,  455 

nerves  of,  499  i 

-  —  vessels  of,  45f)  | 
Periosteum.  5 

Perirenal  cansuJc.  431 

-, — , npenintr  of,  436 

1  (  r;toiical        eonimunication'^^ 
3/5 

■  spaces,    375 

Peritoneum.  342.  371 

fo-sif  of,  354.  403 

relations    of    l.laddcr    to. 

4t;5.   466.  4''.7 
- —  wat<'rslieds  of.  376 
Peroneal   arterv    577    t^VQ 

-  muscios.  577 

nerve,  555  I 


I'eroneal  tendon.  589 

tilherele.    588 
Peroneiis  tendon.  589 
P<'tits   triantrle.  334 
i'etro-s(|uamous  suture    9f 

-  vein.  90 
Phala litres,  fractures  of    6 
Phalanx  of  ereat   toe.  di>l 

tion  of,  615 
IMiaiitoni  tiiinour.  340 
Pliarynireal   orifice,  95 
I)oucJies,  193 

-  re<-ess.  95 

-  tonsil.   95 
Pharynx,   158 
-     -  dimensions  of.  158 
excision  of.   ]()1 

foreitrn  hodics  in,   153 
Ivnipliatics  ,,f.  199 

mucous  nienihrane  of 

159 
nerves  of,  161 
relations  of,    159 

Phlcl.itjs  ,,f   femoral.  515 

Photopholiia.  67.  68 

Pliienic  nerve,   169.  217 

Pii:<'on    l)rcast,  203* 

Piles,   495 

Pinna.  82  f,-rc  al.<(,  Kar) 

PirotofTs  amputation,  (.18 

Pituitary  hodv,  37 

Plantar    (.-■-■(•   Foot) 

Plantaris    muscle,   rupture 
579 

_     -  t<  ndon.   rupture  of,  57' 

Plalysnia   nivoides,  170 

PI<ura,   215 

■  nerve  supply  of,  217 

opeiiinc   of.    436 

relations     of,    to     ^iiila 

214 
wounds  of.  175,  215 
Plica   vascularis,   i-elations 

356 
Pneumatocele-.   94 
PMcuniotliorax."  215,  216 
Pohtzers   method    of   inilati 

middle  ear.  94 
Pollock's    method    of    dividi 

muscles  of  palate    157 
Polypi,   nasal,   107 
Popliteal   a1)scess,  554 
--  hiirste.  557 

fascia,  554 

Plands,  557 

nerve.  <'xternal.  paraly 

internal.       j.aralys 

of.   624 


V 

.  589 

8 

.  589 

334 

Niiturc,   90 

iircs  of.  fil4 
t  tni-,  djsloca 

•.  340 
re,  95 


r>f.  158 

1()1 

[■s  in,   158 

>f.  199 

il>i:iiif  of,  95. 

1 

159 
Till,  S15 
68 

9.  217 
3 

"  Kill) 
tion,  i-lS 
7 
) 
nijptui-c  of. 

irc  of,  579 
■i,  170 

of,  217 
136 
to     MU'lacc. 

'5.  215 
rv'lation.s  of 
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of   ifuliilinc: 

of    (lividiiiK 
it<',  157 

554 


I,  iiaraTy   i^ 
I'aral.vs'.- 
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I'"iilin;il  iicrvos,  551.  554 
-  -  •  -iiucf,  a50 

skin  of.  553 

■      vessels,  550.  555,  577 
i'oftai  vein.  373.  4-12 
l'M-!aiii'icu!ai'  1  V  ni  pli  a  t  le 

t.'laii(N.    198 
I''i-iiiio|-  nai'e-.  101 
1'  i-t  ria>a  I  growths,  160 
I'o-l  nepline  fa.-eia.  431 
I'o-I  pharynsreal   abscess 
potential  spares.  375 
I'olfs  disease.  203,  637 
fracture,  602 


160 


roii|iart/s   litraineiit.  333 
I'liaiiriciilar  1  y  m  ph  a  t  i  r 

Khuids,  198 
i'lcneplirie  fascia,  431 
I'n'putial  o<'clli,  482 
Processus   funicularis.  557 
—  vaKinalis.  351.  357 

relations  of,   356 

Pronation,  294 
Prostate,  462.  473 

al)sces.s  of,  475 

cai)sul«>  of,  474 

conunissiir<'s  of,   473 

hvpeitropliv  of.  475 

--  iol)es  of.  473 

-  Ivinpliatics  of,  476 
muscles  of,  462 
nerves  of,  475 
secretion  of.  474 
-lieath  of,  462.  474 

l'ri>~ta.t('ctoniy,  476 
I'l  >.-tat  ic  ducts.   474 

-  urethra,   477,  478 

'  venous  plexu-^,  462 
i'ro--tatitis.   475 
I'lotopathic     sensihility,      124, 

330 
I'luritus  ani.  497 
i'-oas   abscess,  3':8,  513 

-  muscle,  437,  513,  629 
i'terion.   42 

I'ltr'vsroid      muscle.     <'\tcriial. 

138 
l'ici-\x''>-niaxillary       liK;iin<'nf, 

146 
i'to-is  of  evelid,  57 

of  liver.  416 

of  >toniach.   382 

Piibes.    dislocation    up<ni,    533. 

537 
Pubic     romniissure     of     p^'os- 

spine.   533 
I'lidendal  liertiia.  564.  488 
i'udic  artery.  504 


j'lilnion.ii  y   apoplex.v,  216 
I'm|iiI  l.i  I'v    membrane.   64 
Putub'tit   opli'balmia.  79 
I'yiemia,    liver   in.   418 
I'yl'ir'ic  orili(  c.  Jt^l 
Pvlnropla-t  V,    589 
P.VJorus,  382.  587 
■  cancer  of,  427 

•hypertrophy  of.  387 

resection   of.  388 

(^uacir.itus    liMiihoriim    mtiscle. 

629 
Quadricep-  of  tliiu'h.  542 

Ita.lial  artery.  292.  515,  316 

tier   e.   329 

Radio-carpal  joint.  517 
Kadio-humeral  .ii>int.  274 
Radius.  di-Iocation  of.   282 
fra<-tures  of.  289.  296 

surface  markintrs  of.  292 

Ranuhi.  145 

■ acute.  14;'. 

Rectal     comniis.siire     of     pros- 
tate,  473 
Rt'cti,  divaricatioti  of.  358 
Hect(Mele,    vairinal.  489 
Recto-vafjinal    tistula.   489 

wall,   rupture  of.   498 

Recto-vesical  pouch.  468,  491 
Rectum,   406.  491 

—  attachments  of.   494 
ci'.ncer  of.  496 

coneenital  absence  of,  408 

deficiency  of.  408 

disten-ion  of.  495 

— —  excision  of.  494 
folds  of.  495 

•  foreitrn  bodies  in.  495 

in  infant.   409 

introduction       of       liand 

into.  493 
-  Ivinphatics  of.  496 

mucous  membrane  of,  494 

nerve  supply  of.  497 

•  serous  membrane  of.  491 

-  valves  of.  495 
•  vessels  of.  495 

Rectus  abfioniinis  muscle.  358 

340.  629 
UecurrenL      larviiffeal      nerve. 

191 
Uef<'rred    pain.    140.    328,    52), 

548.  441.  581.  598 

P,.H,.v     .^,,fit  !■:!  Cf  i.'-.T!        f'.ll 

Renal   abscess.   451 
—       artery.  456 

pelvis.  428.  436 
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RciKil   l.U'XiH,   432 

.  tiiinouiv.  430  ] 

(iter   al-'o  KidiK'.VI  ; 

Respiration  in  spn^ul  iiijuricfl.    } 

648 
llctina.  70        ^      ,    ,^ 

VfsM-l>  of.  I  5.   66 

Rotrohulbar  neuritis,  71 
Hctrnca'oal   fospu,  403 
JfctroixritoTiiTil  licrnia.  396 
)tctro))har,vt:!.'('al  al)scesy,  36b 
Rctropiil)!!'  space,  467 
I'li'lzins,   foramen  of,  37 
Ithiaoplasty.  99 
Itiiino-popy,  101 
Ribs.  206 

cervieal,  175 

elTeet  of  rickets  on,  208 

<'\eision  of.  209 

fraetnres  of,  207 

Rickets,  effect  of.  on  pelvis.  4t(. 

on  ril)S,  208 

. on  skull,  18 

on  tibia.  585 

Rickety  pelvis.  446 

•• rosary,"  208 

Rider's  bone,  515 
-^    -  sjirains.  514 
Itiedds  lobe    416 
Itinia  qrlott'.dis,   16f).   loi 
Viivirii.  notch  of,  88 
Itolando,  tis'.ire  of.   4i 
]5«)Mt{.'on  rays  in  intratboracic; 

diseaso.  221 
RosenniuUer.  tossa  of.  95 
i'loiii-'cs  oiicration.   101 

Saciulated  bladder.   470 
Saoro-eoecytreal   .joint.   450 

tunionrs,  450 

Sacro-iliac  synchondrosis. 

449 
__ —  nerve     rela.  ion- 

449 
Saero-sei:;tie  notch.  440 
Sa<runi,  445 

dislocation  ot,  •'-t'^ 

Sagittal  fontaiielle.  21 

suture.  17 

Salivary  tistiilae,  133 
Saiitoriiii.  duct    of.  426 

tis-ures  of.  84 

Raplienous   nerve.  551.  577 

openinp.  361.  512 

vein?!,    512.    516,    551,    557, 

577 
Saroomat.ous    ))olyp    of    no^e. 

1 08 
Savtorius  iiiu-cle,  511.  514 


445. 
>f. 


Scalene  mu-i  les.  167 
Seali-.  absc<-ss  of,  6 

.  lilood  tumours  of.  7 

ldoo(l-ve--el;!   of.  13      . 

connective  tissue  of,  j 

-      -  cysts  of.  2 

dangerous  area  oi,  ^^ 

erysipelas  of.   14 

.  —  fa-cia  of.  1.  6 

fattv  tis>ue   m.  2 
luemat.miata  of.,  ' 

lyni)diati<'s  of.  l'>,  193 

mobility  of.  3,  4 

nerves  of,   13.   16 

sehaeeous  tumours  or.  4 

-  skin  of,  1  . 

-  subcutaneoup  tissue  ot.   . 

-  suppuration  in,  6 

-  vascularity  of,  4 

-  wounds  of.  3 

blcedinu   from.  4 

Scaphoid,  dislocation   of,  605 

fracture  of,  321 

^■capula,  224.  22.    2^9 
_^ —  oxcision  ot.  2-4^: 

fracture  of.  240 

,  of  bodv  ot,  241 

hrousrh  surprical 

neck    of,   241 

-  -  nioveni(>nt.--  of.  239 

-  tumours  of.  242 

"  winsrintr  "   of.    ^40 

Scarpa's  fascia.  362 

—  triangle.  511  r    cc 

blood-vePsels  of.   515 

.  bursa   about.   514 

fascia   of.   513 

.  lymphatic  plaiid 

"  512.   516 
mamma  in.  513 

.  musch'S  *  f.  514 

nerves  of.  516 

skin  of,  512 

surface  anatomy   of. 

511 

-  testicle  in.  513 

Schlemm,  canal  of.  7''^ 73 
.=%eiatio  artery.  504,  507 

liernia.  554 

•  nerye,  preat.  504.  508 

paralysis  of.  625 


of, 


notch, 

533 


relations  of.   niT: 
dislocation     into 


Sciatica,  509 
Siderotic,  61 
Scoliosis.   20-1.   C29 
Scrotum.  482 
and  od(  Ilia.   483 
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f,  3 

'l93 

^  of.  2 
111"  i)f. 


m.  ^ 
of.  COS 


241 
siirpical 

41 
59 


)f 


>f.  485 


104 
615 
397,  412 


240 


;   of.    515 
■,.  514 
13 
:laiul<  of, 

513 
514 
16 

itoniy   of, 

513 
''.  73 
.07 

4.  508 
sis  of.  625 
.ns  of,   5nq 
ion     into. 


260 


448 


■i-otuiil.  iiiil(li<;aUoll 

Ircrlll'      to,    4b^ 

—  Iviniihatics  of.  485 

—  niL'iu  on  iiurtac( 

—  -kin  of,  482 

_.  ncrvos  of,  i-'OO 

._  sulxutanoous     ti-suo     oJ. 

483  ,.10 
vbacoous  tumours  of  ^f:a'»i.  - 
:.milunar  ca.tilaK.'s    cU.'.oca- 
tiori   ot.  bb5 
.  fiNation  of,  564 

-  .  iiiovcnu'nts  ot.  564 
.,,„iiurmhranosus  toiulon.  d50 
-riiliMiitialis    mu-rlr     629 
-..mitr.ulinosus  t<MHlon    o50 
-rii^ori-niolor   urea-  ol   hiain, 

40,   45 
-I'HSorv  ncrvo,  i:;^ 

—  paralysis    in    •.n.iurios 

cord,   648 
M'ptuin  of  nose, 
-r-;nno!(l  hones 
-liort-circuitinti 
>houldcr.  224 

—  surface  anatomy  oi. 
.houUlcr-.joint.  251 

.  lunimiation  at.  i6,i 
.  bursa'  about.  252 
■  capsule  of.  252 
disease  of.  253 

-  dislocation     ot,    ^aa. 
258.  259 

common    feature-     '■• 

055 
special    anatomy    of 

all   forms  of,  2a7 
--.^  fractures  about 

-  relations  of,  2-i3 

1-,il)<on's  fascia,  175 
Sit'aultcaii  oiH'ratioii 
<itriiioid  Hexurc,  406 
-iHrnia.  407 

uie^ncob)n.  40( 

Sinus,  accessory.  liU 

. .  cavernous,  33 

frontal.  110 

lateral.  33 

pocularis,  4<7 

splienoidal.   1m  ,, 

-  superior  longitudinal.  Si) 
Sinuses,  nasal.  110 

.  venous.  32 
Sixtli  nerve,  paralysis  o\.  '}( 

Skull,  17  ,,^.         .      . 

abnormalities  of,  .  ' 

at  hirtb,  20,  30 

cap.  tbi<kncss  of.  M> 

— —  dcformitie-^  of,  19 


)f,   18 


to 


i24 


257, 


Skull,  development  ot 

.      .  oR,    t  of  nckct:-  on.  18 

—  -  i'mi.sary  vi'in„<^<>f.  l^ 

fractures  ot,  22    ,i6,  SI 

necrosis  of,  5.  l; , 

^  —  of  infant,  17    25.  ^0 

pillars  of.  24 

.     ^  soft  parts  ••"'verinff.  1 

sutures  ot,  17,  ly.-:' 

closure  of,  24 

.  . separation  ot,  .^9 

.  thickness  of,   30 

-  trepliininff.    9 

.  venous  tumour-  ot.  lo 

Smiths    (Stophciu    operation, 

575 
Soft  palate.  15o 

.  J l)l(M)d  supply  of.  \ji 

—  •  muscles  of.  1;^7 

. . nerv^'S  ot.  Ijo 

Solar  plexus,  440 
Solelis   muscle.   ^'''^'^ 
Spermatic  art<Ty.  W/ 
J-  cord,  4P6  . 

.  . .  arteries  01,  -^oi 

plexus  of  veins.  487 

Sphenoidal  ^'"'i^;, '^l^. 
Sphincter  am,  450,  4  „^ 
Sijiiia  bifida.  6^)0 
Sninal  accessory  mrve,  169 
_---  analiresia,  642 

cord.  638  e   fii. 

blood  supidy  of,  64o 

I . concussion  of.  643 

contusion  and  ciusli- 

in?  of.  f>45 
los3  of  motion  ^Y^^}^ 
iniury  ot.  648 

of  pen^ation  duo 

to    injury    of. 
648 

operations  on,  651 

.  DTOtectioii  of.  633 

vvoiind<    of.    179.    642, 

643 
dura  mator,  63? 
iniuries    and    defa'cat ion, 
649 

and  micturition.  649 

and  re-piratioii.  646 

and  vomit  int?,  650 

membrnnos,    icct'on-^     of. 


t,42,  643 

-  nu'ninfjes,  638,  639 

-  meningitis.  639,  640 
nienintio<'ele,  651 

— •  muscles,  629 

.  nerves,     di^^l ribiit ion 

625,  646 


cf. 
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Siiiiiiil  iHivcs,  Doiiits  of  <'xit 
of,  from  V(i't« - 
hral  canal,  0-47 

— -  ol  ontriti  of.  647 

>piiic,  627  _ 

aiiU'rior  siiponor,  o35 

caric-^  of.  637 

ciirvatur.'  of,   204.   627 

dislocations  of.  632 

iriicturc-dislocat  mn-      of, 

(34 

fracture-  of.  632 

how      niaiiitaiiicd      cn-ct. 

629 

kvuhosis  of.  204 

nn'cliaiii-in   of,  632 

.__    uiDVcinciits  of,  628 

-  .  of  infant.  628 
— —  -  iiwhic.  333 

scoliosis  of,  204.  629 

sprains  of,  630 

trcplii'iii'C'.   '^'37 

Spinfvnniliilical   line.  5bU 
S))in.>u-  i)rocc>-c-.  fractuic  of. 

63', 
Splav-foot.  610 
Spleen.  423 

capsule  of,  424 

dislocation  of,  423 

enlareed,  424 

oxtirpation  of.  425 

iniurios  to.  424 

rt'lations  of,  423 

rnptiiro  of,  424 

Sti'tison-^  duct,  132 
Stercoral  nlcers,  400 
Storno-clavicnlar  .ioint.  234 

disease  of.  235 

dislocations  of,  236 

nioveiiicnts  of.  255 

Sterruveii-itorni    line,  379 

point.   219    334,   379 

Sterno-niaiuilirial      joint,     205. 

218 
SH'i-tio-niastoid      niii-clc.      166, 

170 
Sterno-xiphoid    joint.  205 
Stonmin,  205 

caries  of,  206 

fractnre  of,  205 

putnmatoiis  periostitis  of, 

206 

Iiole-^    in.   206 

trepliininir.  206 

Stomai'li.  381 

.  cancer  of,  2:^3    3P8 

dilatation  of    382 

diseases  of.  441 

di-placcnicnt  of,  379 


Stoniacli.  li-tiiia'  of.  384 

lorcitrn   liodies  in,  3bJ 

functional      divisions     ot. 

382 
— —  lymphatics  of,  385 

ojieralions  oti,  >3»i,  3by 

ptosis  of,  382 

r-clatioiis  of.  381 
shape  of.   382 
-  wounds  of,   384 
Stovaine,     in.iectioii     of,     into 

-subarachnoid  space,  64i 
Strabi-mus,  55.  57 
Straneulate(l_  bowel.   34U.   3y.i 

hernia.  407 

-^--  tv-ticle,  484 
St.vlo-iiiaxillarv  ligament,  1<2 
Subacromial  bursa.  2d2 
Subara<hnoid  -^pace.   34,  6-<U 

-  ill  jcctioii   of  stovaiic 
■  into.  642 
Suba-t  lau'aloid        mpntati>)n^^ 

621 
.  dislocation^    >f  f'^'t.  '07 

-  joint,  605 
Subclavian   artery.  168.  19d 

^  vein,  169,  229 
Siilxlavicular  fossa,  226 
Subclavius  muscle,  230  ^ 

Siibcoracoid       dishx^ation       o. 

humerus.  257 
Sulnutaneous     tissue     of    ryo 
lid<.  76 

of  scalp.  1 

Subdural  •<pace.  34.  640 
Subfa-cial  abscess.  353 
Subtrbiioid        dislocation       o 

humerus.   259 
SuldiiiL'ual   trlatid,  144 

-  iiauilUe.   144 
Subluxation   of  jaw.    138 
Submaxillary       1  -i'  m  o  h  a  t  i  < 

L'lands.  145,  150.  196 
Subperitoneal     connective'    ti- 

sue.   342 
Suliscapular  L'lands.  212 
Subserous  ti-sue  of  pelvis.   45 
Sub-^pinous       dislocation       o 

humerus.  259 
Suiierlicial  cervical  eland-,  19 
•  norve,  169 

•  enisrastric  v(Mn.  335 
Superior     lonpii  udmal     sinu  = 
33 
—  maxilla.  133 

■  antrum  of.  113 

cloft,  of.  153 

-  exei-ion  of.  134 

fra(  tnre  of,  133 


,34 

1.  385 
iions     of, 

35 

i-,,  359 


of,     into 
ice.  642 

340.   393 


nont.  172 

252 

34,  r,40 
'  stovaiii'- 

putatinii--. 

foot.  <  07 

68.  195 

226 
30 
at  ion       of 
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r,40 

353 
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44 

,    138 

n  1)  h  a  t  i  i' 

196 

cctivo    lis 

.  212 

p<>lvi«,  454 
at  ion       ot 
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■.   113 
3 

'.  134 
f.  133 


uprnor   luax.lla.    -urro.is  of. 
13-1 

.  nerves  of.  140 

__  nu-sentoric  arury.  3^o 

ploxus.  4-,0 

<hvroi.l  art.  TV.  16(,  lyi 

vena,  cava,  22U 

.uprrnunurary  auricles.  204 

—  mamma.  21^  .  ■ 
. in         Scariia  :-         ii' 

anplc,  ol3  I 

—  nipple-.  215  ! 
nu.ination.  294 

-iniinator  lontru-.  -'a.  ^ 

,;;;;;;;;;.„tion  .n  iup-,..>n.t.  520 

Mipra-a<Tomuil    lurxc   lf>y 
-uprarlavicular     n-rves.     109. 

229  „      "CR 

Miprarondvloui      proOC^i?.     .-(•».     j 

uprahyx..!  lympliatir  trl;..u1^.    | 

..,.„;.?w>r:ntal  foranuM,.  120  I 

,     ,,    pubi<'   litboton.y,  4oo 
.l.prarenal  art.'ry,  ..o 

-  bodies.  437 
-—  timiours,  4.3/ 

M.prasrapular  art.r.v.  160 
supra>t.rna  iTHTve    169 
>uspen^ory  lipanient.  W.   u 
Vus  entaenlum   tali,  fiOo 

1 fracture  of.  614 

future,  hitnbdoid.  17 

-  satrittal    1/ 
futures  of    ^kuH.  j'-    ^"l-  -' 

•  closure  of,  24 

_  ___  separation  ot,   iv 
Mycosis  of  eyelids.  77 
-;vlviu''.  tis-^ure  o».  41 
^vniblepbaron.  78 

,vnie's  amputation.  61/ 
svnipatb.tie  onMbalmia.  69 

-  pains.  441         . 
^ymplivsis  o     pe  yy.  ;\  8 

■4VIO-itOSlS     of     skull.    ;i' 

^^noyialcavitie<off.>ot.61, 

^ .  of  band.  52Z         . 

"      membrane    of    knro-.ioi-.it, 

sacs  of  lia'id.  o1. 

shoatbs  of  n'lKMe.  592.  595 

of  band.   312         . 

Synovitis.   a_.eute.    in   bip-l-u'it 

. ip' knee-joint.  562 

Svpbili-.  bereditary     18 
Svrin'-'o-myeloci'le.     ■>'  , 

Syst^olic  empty  blaildei,  46b 


iv,,,atiere  anatomu   u     ^Od 
TaKlia.czzis  operation,  -tu 
Talipes  calcaneus,   t,Oa 

-  cavus.   591 

_  ,-  .  e(|Uinus.  603 

mixed  tonus  ot.  6iu 

vali-'u-^.  609 

—  varus.  607.  609  . 

Talnia-Morrison  operation.  ■'i>3 
^'arsal  bones.  613 

di-^locatii>n~  <>i.  *'iJ 

.  .  fractures  of.  613 

.  . ossification  of.  615 

-  plate.  76 
Tarsectomy.  610 
Tarso-metatarsal  joint.  620 
T'xr-^us  (.^'V  Tarsal  bonus* 
Taxis.  360 

Teetb.   141  ,      ,    .  ., 

-  -  alveolar  abscesses  of.  I''-' 

-  caries  of.  140 

-  -  permanent.   141 
.  temporary.  141 

-  wisdom.   142 
Tetrmeii  tympaiii,  11 
Temporal       conv.)lunoii.       in- 
ferior. 44 

fascia.  8  . 

fos-a.  abscesses  in.  « 

.  retrioii.  8 

.  trepbmintr  m.   « 

Teraporo-  inaMllarj    articula- 
tion,   1-i/ 

disloi  ati<.n    at.   1o7 

niovement-  ot.   \-^i 

Tenuioro-splieiioidal       ab-cess. 

Tnido  Arbilli^.   579,  588 

^ocuii.  79 
Ten.m.  capsule  ol.  i>- 
Tenotomy  at  ankle.  5b8 
Tcn-or  palati.  156 
,    Testi.de.  55\  484 

'    .  descent  of.  3a5.  484 

__.  in  Scarpa's  triaiiKlc.  513 

inversion  of.  '^SS 

lymphatics  of.  485 

nerve  -upnlv  of.  4bb,  jUI 

retained.  484 

.  strallKllljltiMl.   484 

.  tor-^ion  'if-  '^84 

—  -  tunic  <^l'-/85 

ve-«els  of.  487 

Tli.M-al  abscess.  314 
'I'lK'nar  eminence,  oi)i 

Tluu'b.  540       . 

;nniuitation  of.  546 

. at  bip-ioint.  oio 

•  fascia  of,  541 


<i7t 


M-K(.l(  AL    AlM'LlKli    ANAloMV 


TliiKh,  femoral  artery  of,  54j 

fracttiro  of.  S44 

tihortoiuiifx     of     limb 

afU-r,  545  _ 

intCKiiiiu'titr:  of,  541 

mu>clcs  of,  539.  542 

rupture  of,  542 

nerves  of,  559 

•  skin  of,  541 

•  surface  aiKitoijiy  of,  540 

Third  norve,  pi'raly-is  of.  57 
Thorueie  duct   :  99.  223.  443 

.  . •  wouuds  of,  443 

■|'horacopla~tv,  209 

Thorax.  205 

dcformitic-;  of,   204 

juiracenti'sis  of.  208 

•  viscera  of,  213 

.  walls  of.  203 

— •  wounds  of.  21ij 
Throat,  eut.   177 
Thunih.  amputatioii<)f,  j24 
•  dislocation  of.  322 

niovcnicnts  of,   331 

Thvnuis,  186 
'rhvro-L'iossal   duct.    189 
Thyro-livoid  sjiacc.  wounds  of. 

177   '  .        ,.- 

Thvroid  artery.  sui)erior.  V:t 
— L-  body,  188  ,       ,        f 

.  accessory    plands   of. 

189 

atrophy  of.  190 

development  of,  189 

, in  traclieotoiny,  IQu 

isthmus  of.  186.  189 

.  . .  Ivmpliatir-^  of,  190 

.  cart il ace,   180 

■  cysts,  coufrcnital.  146 

dislocation,   533,   536 

Tbyroidoa  ima  artery,  191 
Thvrotomy,  183 

Tibia,  582 

and    fibula,    fracture^    <  f. 

532,  599 

■  opiiib.ysis  of.  574 

fractures  of.  572.^584.  599 

■  ossification  of.  573 

rickets  atTeetintr.  585 

upiier  end  of.  572 

Tibial    vessels,   577,    579 
Tibialis  aiiticus  muscle.  576 

. tendon.   588 

posticus  tendon.   539 

Toe,  trreat..  dislocation  of.  615 
TonfTue,  147 

accessory  pi  mds  of.  151 

•  blood  supply  of,  148 

cancer  of.  151 


ToUKue.  epithelium  of,  143 

<'Xcision  of,  152 

-  lymphatics  of.  150,  198 

—  -  nerves  of,  148 
—  removal  of,  i53 

TouKuo-tie,  147 

Tonsil.  161 

- —  -  blood  supply  of,  164 

—  -  hvpertrophy  of,  161 
causing  deafness,  H 

--  lincual,   150  ^ 
■  Ijuschka's,  95 
^     .  Iymi)hatics  of,  161.  199 
nialitrnant  prowths  of.  1' 

—  Maso-i)harynfr<'al.  159 

—  ■  i)alatinus.   155 

—  ■  pharyntr<'al.  95 
Trachea,  179,   184.  21/ 

foreitrn  bodies  in.  187,  21 

W(tunds  of,  178 

Tracheotomy,   18-1.   185 
Transi)yloric  ))hMie,  379 
Transversalis  fasi'ia,  366 
Transverse  cervical  artery,  1 
•  colon,  405 

-  process  of  atlas,  165 

-  of  corvical  vertcbr 

165 
of   lumbar   vertebr 

636 
Tr.apezitim,  302 
Traumatic  aneurysms,  56 
TrcudeliMibui'c's  operation.   - 
Trepbinins.  9.  637 

for  cerebral  absciss.  9 

•  tumour,  11 

— -  for  nnMiine:<'a.l  artcty.  9 

lui;morrha!.'e.   9  _ 

in  t^'injioral  retrion 

Trian^rular    licrament 
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thra,  460 
Trisri)ne,  469 
Tripodism.  450 
Trismus:,  141 
Tuber  isehii.  445.  503 
'rumour,  blood,  of  -cal 

.    ._ on   pini^a,  85 

cerebral,    treiihiniuff    f 

11 

fluid,   of    VI  rtcljral 

650 
•  in  eall-bladdcr.  422 

-  parotid.  132 

-  -  ■  phantom.  310 

■  renal,  436 
—  sacro-cmcvcreal.  450 

-  scapular.  242 

-  -  suprarenal.  437 
venous,  of  skull,  15 
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of.  148 
'l50,  198 


f,  164 
f.  161 
oafiiesp,  ICj 

161,  199 
wtli-  of,  10 
■:tl.  159 


111.  187.  218 
i 

185 

■,  379  ^ 
ia,  366 
1  artfry.  If^ 

1^,  165 

il  \H'rt<'l)ra' 
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sms.  56 
icr-ation.  45 

ll)Sl<'SS.    9 

11 

I  artery.  9 

aK>'.  9 

out    "f    HI' 


503 

■   M-alp.  7 

I,  85 

llllitlillff      f'T 

t'bi'al    taiial 
<r,  422 


Tuiiiia  abdorainalis.  336 

albuy;iiioa,_485 

. —  vaRinalis,  557 

furbinaie  body.  107 

.  process,  lOi) 

r.vmi):MUtes.  392 
rympamiin.  89 

attic  ot.  B8.  91 

.  bloxl  supply  ot.  Vb 

Ivinpliatic-^  of.  9b 

ryphUtis  400.  401 

n.rr.  perforating,  of  f'^'>t.  591 
rina.  dislocation  ot    -8- 

fracturo  of.  29/ 

rinar  artery.  315 

.  nerve.  278      . 

. paralysis  of.  3-ii 

. seetion  of,  330 


LJterii=:.  lymphatics  of. 
wounds  ot,  -<yo 


490 


al.  450 

37 
111!.  15 


vein,  276 

nnliilical  h-lyl-^-  340 

liernia.  oc>9.  364 

.  line.  379 

Uinbilicvis.  333 

tibrou^  rmsr  ot,  5j>v 

.  ves-olH  of,  339 

Umbo  of  menibrana  tynipaiu. 

QQ 

Upper  limb,  epiphyses  of.  331 

■  .  nerve  supply  ot,  324 

l"rachus,  340,  353 
rreter,  437,471 

distension  ot,  4.5b,  -^ii 

kinkinc  of,  433 

.  radior;rai)hic        oxanuna 

t  ion  ftf,  "38 

relations  of.  437 

resection   of,   440 

.  r'ipturo  of,  438 

Uretlira,  female,  480 

•  male,  476 

catheteri^m  ot.   ''< 

curve  of.  476 

. narrow   ~t    parts    ot. 

479 

.  .  rupture  of.  480 

. «i)asniodic     strict  ure 

of.  479 

nipmbranoin.  460.  4,9 

mucous  membrane  ot.  -'cU 

. .  .  iierv(>  =Tiiii'ly  of. 

son 

penile.  477,  479 

nrostatic,   477,  -178 

Tretlir  .'i  canal.  478 

trianele.  455,  459 

Uterus,  489 

- —     artery  of.  490 

eervlx  of.    '90 


VaKina.  489 

. wounds  of.  -^"^     „ 

VaKinal  cystocele.  489 

. .  c  n  te  r oi'e  UN  -1  o  -< 

process.  355 

. of  peritoneuiu.  3d1 

r<»<'t (M'cle.  4o9 

Valsalva's  method  of  uitiatuiK 
middle  ear,  94 

Valves  in  veins,  196 

Varicocele.  488 

Varicose  veins,  487.  515.  MU 

Vas  alxrrans.  268 

.  (U-fereiis.  48o 

. ruptur<>  of.  48b 

Vl^cr.anu.ulla  of.  420.425.42. 

Veins,  air  in.  195  ,, 

emissary,  of  skull.  13 

, of  Calcn.  3/ 

,  valves  in,  196 

(crco  ali'o  various  recions) 

Venisection  at  elbow,  276 

Venous  sinuses    3. 

tumor.rs  of  >Kuli,  u 

Vertobra  proniinens.  165 

Vortebia-,  caries  ot-  3'" 

. .  dislocation   of.   63.i 

. fracture  of.  633 

fracture  -  dislocation    ol. 

^^^         *       f    r^R 
movi-mcnt-;  ot,  '-o 

Vertebral  artery,  195 

.  canal,      consrenital      ma,- 

formations  of,  6h0 

fluid  tumour  of,  650 

. p.)ints     of      exit      of 

nerves  from.  6  17 

.  column.  627 

.  . .  s|)rains  of.  6.iu 

. {fer  ofso  Spinel^ 

Vosico-vacinal   tistula,    '89 
Vi-cera   abdcuninal,  nerve  sup- 
I'lly  of,   440 

thoracic.  213 

Visceral  nerves,   3^8 

•  suiniorfs.  380 

Visccropt^osi^.  378 
Viscus,  dilatation  of    38^ 
Vitello-inte-.-nal  duct    340,  ^J- 
Vitreou-  humour.  (i,.'>5         ^ 

.  forricrn  boflics  in,  ii 

" .  table."   25 

Vocal  cords,  181  •      , 

Vomiting,  severe,  in  spinai  in- 

iurie'5,  650 
Vulva,  466 
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"  Wravci's  liotloni."'  507 
Wlmrton  s  duct.  141 
Wliitu  liiH>  at  ami>.  498 

in  pelvic  fa-cja, 

W>iitli>w,  314 
Winpod  soaDula.  240 
Wirislow,  foranu'Tt  f>f.  376 
WiisuiiK.  duct  .>f.  425 
Wormian  hones.  21 
Wri.st,  300 
WriPt-.ioint,  301 
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\V!i>t-.i.imt ,  ainpiitati  I 
- —  disUx'ations  at.  52 

fractiires  aliout.  3 

inc>veiri(>nts  of.  317 

streiitrth  of.  316 

•  surface  anatoni 

Wr.v-n<>ok.  170 


ZvL.oina     a~     trui 

.re-;.   12 
fractures  of. 
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